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Pluripotential Stem Cells 

The invention relates to a method to manipulate the phenotype of stem cells, 
preferably pluripotential stem cells and including nucleic acids and vectors used in 
said methods. 

A number of techniques have been developed in recent years which purport to 
specifically ablate genes and/or gene products. For example, the use of anti-sense 
nucleic acid molecules to bind to and thereby block or inactivate target mRNA 
molecules is an effective means to inhibit the production of gene products. This is 
typically very effective in plants where anti-sense technology produces a number of 
striking phenotypic characteristics. However, antisense is variable leading to the 
need to screen many, sometimes hundreds of, transgenic organisms carrying one or 
more copies of an antisense transgene to ensure that the phenotype is indeed truly 
linked to the antisense transgene expression. Antisense techniques, not necessarily 
involving the production of stable transfectants, have been applied to cells in culture, 
with variable results. 

In addition, the ability to be able to disrupt genes via homologous recombination has 
provided biologists with a crucial tool in defining developmental pathways in higher 
organisms. The use of mouse gene 'Tcnock out" strains has allowed the dissection of 
gene function and the probable function of human homologies to the deleted mouse 
genes, (Jordan and Zant, 1998). 

A much more recent technique to specifically ablate gene function is through the 
introduction of double stranded RNA, also referred to as inhibitory RNA (RNAi), 
into a cell which results in the destruction of mRNA complementary to the sequence 
included in the RNAi molecule. The RNAi molecule comprises two complementary 
strands of RNA (a sense strand and an antisense strand) annealed to each other to 
form a double stranded RNA molecule. The RNAi molecule is typically derived 
from exonic or coding sequence of the gene which is to be ablated. 

1 
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Recent studies suggest that RNAi molecules ranging from 100-1000bp derived from 
coding sequence are effective inhibitors of gene expression. Surprisingly, only a few 
molecules of RNAi are required to block gene expression which implies the 
5 mechanism is catalytic. The site of action appears to be nuclear as little if any RNAi 
is detectable in die cytoplasm of cells indicating that RNAi exerts its effect during 
mRNA synthesis or processing. 

The exact mechanism of RNAi action is unknown although there are theories to 
10 explain this phenomenon. For example, all organisms have evolved protective 
mechanisms to limit the effects of exogenous gene expression. For example, a virus 
often causes deleterious effects on the organism it infects. Viral gene expression 
and/or replication therefore needs to be repressed. In addition, the rapid development 
of genetic transformation and the provision of transgenic plants and animals has led 
15 to the realisation that transgenes are also recognised as foreign nucleic acid and 
subjected to phenomena variously called quelling (Singer and Selker, 1995), gene 
silencing (Matzke and Matzke, 1998) , and co-suppression (Stam et. al., 2000). 

Initial studies using RNAi used the nematode Caenorhabditis elegans. RNAi 
20 injected into the worm resulted in the disappearance of polypeptides corresponding to 
the gene sequences comprising the RNAi molecule(Montgomery et. al., 1998; Fire et. 
al., 1998). More recently the phenomenon of RNAi inhibition has been shown in a 
number of eukaryotes including, by example and not by way of limitation, plants, 
trypanosomes (Shi et. al., 2000) Drosophila spp. (Kennerdell and Carthew, 2000). 
25 Recent experiments have shown that RNAi may also function in higher eukaryotes. 
For example, it has been shown that RNAi can ablate c-mos in a mouse ooctye and 
also E-cadherin in a mouse preimplanation embryo (Wianny and Zemicka-Goetz, 
2000). 

30 
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During mammalian development those cells that form part of the embryo up until the 
formation of the blastocyst are said to be totipotent (e.g. each cell has the 
developmental potential to form a complete embryo and all the cells required to 
support the growth and development of said embryo). During the formation of the 
5 blastocyst, the cells that comprise the inner cell mass are said to be pluripotential 
(e.g. each cell has the developmental potential to form a variety of tissues). 

Embryonic stem cells (ES cells, those with pluripotentiality) may be principally 
derived from two embryonic sources. Cells isolated from the inner cell mass are 

10 termed embryonic stem (ES) cells. In the laboratory mouse, similar cells can be 
derived from the culture of primordial germ cells isolated from the mesenteries or 
genital ridges of days 8.5-12.5 post coitum embryos. These would ultimately 
differentiate into germ cells and are referred to as embryonic germ cells (EG cells). 
Each of these types of pluripotential cell has a similar developmental potential with 

15 respect to differentiation into alternate cell types, but possible differences in 
behaviour (eg with respect to imprinting) have led to these cells to be distinguished 
from one another . 

* 

Typically ES/EG cell cultures have well defined characteristics. These include, but 
20 are not limited to; 

i) maintenance in culture for at least 20 passages when maintained on fibroblast 
feeder layers; 

ii) produce clusters of cells in culture referred to as embryoid bodies; 
25 iii) ability to differentiate into multiple cell types in monolayer culture; 

iv) can form embryo chimeras when mixed with an embryo host; 
j v) express ES/EG cell specific markers. 

Until very recently, in vitro culture of human ES/EG cells was not possible. The first 
30 indication that conditions may be determined which could allow the establishment of 
human ES/EG cells in culture is described in W096/22362. The application 

3 
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describes cell lines and growth conditions which allow the continuous proliferation 
of primate ES cells which exhibit a range of characteristics or markers which are 
associated with stem cells having pluripotent characteristics. 

5 More recently Thomson et al (1998) have published conditions in which human ES 
cells can be established in culture. The above characteristics shown by primate ES 
cells are also shown by the human ES cell lines. In addition the human cell lines 
show high levels of telomerase activity, a characteristic of cells which have the 
ability to divide continuously in culture in an undifferentiated state. Another group 
10 (Reubinoff et al., 2000) have also reported the derivation of human ES cells from 
human blastocyts. A third group (Shamblott et. al., 1998) have described EG cell 
derivation. 

A feature of ES/EG cells is that, in the presence of fibroblast feeder layers, they 
15 retain the ability to divide in an undifferentiated state for several generations. If the 
feeder layers are removed then the cells differentiate. The differentiation is often to 
neurones or muscle cells but the exact mechanism by which this occurs and its 
control remain unsolved. 

20 In addition to ES/EG cells a number of adult tissues contain cells with stem cell 
characteristics. Typically these cells, although retaining the ability to differentiate 
into different cell types, do not have the pluripotential characteristics of ES/EG cells. 
For example haemopoietic stem cells have the potential to form all the cells of the 
haemopoietic system (red blood cells, macrophages, basophils, eosinophils etc). All 

25 of nerve tissue, skin and muscle retain pools of cells with stem cell potential. 
Therefore, in addition to the use of embryonic stem cells in developmental biology, 
there are also adult stem cells which may also have utility with respect to determining 
the factors which govern cell differentiation. Further recent studies have suggested 
that some stem cells previously thought to be committed to a single fate, (e.g 

30 neurons) may indeed possess considerable pluripotentcy in certain situations. Neural 
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stem cells have recently been shown to chimerise a mouse embryo and form a wide 
range of non-neural tissue (Clark et. al., 2000). 

A further group of cells which have relevance to developmental biology are 
5 teratocarcinoma cells (EC cells). These cells form tumours referred to as teratomas 
and have many features in common with ES/EG cells. The most important of these 
features is the characteristic of pluripotentiality. 

Teratomas contain a wide range of differentiated tissues, and have been known in 
10 humans for many hundreds of years. They typically occur as gonadal tumours of 
both men and women. The gonadal forms of these tumours are generally believed to 
originate from germ cells, and the extra gonadal forms, which typically have the 
same range of tissues, are thought to arise from germ cells that have migrated 
incorrectly during embryogenesis. Teratomas are therefore generally classed as germ 
15 cell tumours which encompasses a number of different types of cancer. These include 
seminoma, embryonal carcinoma, yolk sac carcinoma and choriocarcinoma. 

The similar biology of EC cells with ES/EG cells has been exploited to study the 
developmental fates of cells and to identify cell markers commonly expressed in EC 
20 cells and ES/EG cells. For example, and not by way of limitation, the expression of 
specific cell surface markers SSEA-3 (+), SSEA-4 (+), TRA-1-60 (+), TRA-1-81 (+) 
(Shevinsky et al 1982; Kannagi et al 1983; Andrews et al 1984a; Thomson et al 
1995); alkaline phosphatase (+) (Andrews et. al., 1996); and Oct 4 (Scholer et. al., 
1989; Kraft et. al., 1996; Reubinoff et. al., 2000; Yeom et. al., 1996). 

25 

It is well known that gene expression can be affected at many levels. For example, at 
the level of transcription, translation or post-translationally by modifications to 
proteins which confer an altered biological activity to the modified protein. It is also 
known that the way in which DNA is packaged as chromatin can influence the 
30 expression of genes. 

5 
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There are several levels of structural packaging of DNA leading from a double 
stranded helix to a mitotic chromosome, after which the DNA is some -50,000 times 
shorter than its extended length (Alberts et al. 9 1998). Double-stranded helical DNA 
is wound around the structural unit of a nucleosome, comprising an octamer core 
5 composed of 4 types of histones: two each of the H2A, H2B, H3, and H4 proteins. 
Approximately 166 base pairs are bound to the nucleosome through electrostatic 
forces between the negatively charged phosphate groups in the DNA backbone and 
positively charged amino acids (e.g., lysine and arginine) in the histone proteins 
(Wolfe, 1993). Whilst fee majority of the base pairs are tightly boiind to the octamer 
10 core, the remaining linker DNA (80-100bp) hat separates adjacent core particles is 
associated with the HI histone or a related "linker" histone (Finch and Klug, 1976; 
Thoma et al., 1979; Wolfe, 1993). 

Nucleosomes are organised into the next structural level of the chromatin fibre, also 
15 referred to as a solenoid. Chromatin structure is not static and the regulated alteration 
in structure is termed ' chromatin remodelling 9 . This process has been defined as any 
event that alters the nuclease sensitivity of a region of chromatin, and can occur 
independently or in concert with processes such as transcription (Aalfs & Kingston, 
2000). For a comprehensive review of chromatin remodelling see Aalfs & Kingston, 
20 2000. 

Reversible acetylation of evolutionary conserved lysine residues in core histone 
proteins plays a critical role in transcriptional regulation, cell cycle progression, and 
developmental events. The steady state of histone acetylation is controlled by the 
25 enzymatic activities of multiple histone acetyltransferases (HATs) and histone 
deacetylases (HDACs). Histone hyperacetylation is associated with transcriptional 
activity while histone hypoacetylation correlates with transcriptional quiescence and 
so histone deacetylases can be considered as enzymatic transcriptional repressors. 
Histone deacetylases were first described by Inove & Fujimoto, 1969. 

30 
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In general, histone deacetylases do not target genes directly through specific DNA- 
binding sites. Rather, deacetylases are localized to genes targeted for repression as 
part of a protein complex. Other proteins that are part of this complex, termed co- 
repressors, are responsible for targeting the genes to be repressed. A large number of 
5 such co-repressors have been identified to date, including the thyroid hormone 
receptor, Sin3, SMRT, mYYl, and MeCP2, for a comprehensive review see Pazin & 
Kadonaga, 1997. 

In humans, four highly homologous class I HDAC enzymes (HDAC1, HDAC2, 
HDAC3, and HDAC8) have been identified to date, with HDAC1, HDAC2 and 
HDAC3 being ubiquitously expressed in many different cell types (Yang et al. 9 1997 
and 2002). HDAC1 and HDAC2 are the human orthologues of the yeast 
transcriptional regulator RPD3. Analysis of the predicted amino acid sequence of 
HDAC3 revealed an open reading frame of 428 amino acids with a predicted 
molecular mass of 49 kDa. 

The HDAC3 protein is 50% identical in DNA sequence and 53% identical in protein 
sequence compared with the previously cloned human HDAC1. Comparison of the 
HDAC3 sequence with human HDAC2 also yielded similar results, with 51% 
20 identity in DNA sequence and 52% identity in protein sequence (Yang et al 9 1997). 
The expressed HDAC3 protein is functionally active because it possesses histone 
deacetylase activity, represses transcription when tethered to a promoter, and binds 
transcription factor YY1. Although HDAC3 shares some structural and functional 
similarities with other class I HDACs, it exists in multi-subunit complexes separate 
25 and different from other known HDAC complexes, implying that individual HDACs 
might function in a distinct manner (Yang et al., 2002). Within the HDACs there are 
three regions of highly conserved amino acid residues; histidines, aspartates and 
glycines, irrespective of the highly divergent nature of the C-teiminal regions (Hassig 
et al. 9 1998). It is presumed that these regions form part of the active site and are also 
30 involved in maintaining interactions between HDACs and members of the co- 
repressor complex. 

7 
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In Drosophila, active and silent states of developmentally regulated loci are 
maintained by frithorax and Polycomb group of proteins. Proteins of the polycomb 
and trithorax groups act to remodel chromatin by altering the accessibility of DNA to 
5 factors required for gene transcription. The PcG proteins are required to maintain the 
transcriptionally inactive state, whereas the trxG proteins are necessary to counteract 
silencing and maintain the transcriptionally active state. Both PcG and trxG proteins 
are thought to function by establishing closed or open chromatin configurations at 
their target genes 

10 

In humans, homologues of the members of the Drosopila polycomb group (Pc-G) 
proteins include; the YY1 transciption factor (YY1), the chromobox 2 gene (CBX1) 
and the PHD finger protein 1, transcript variant 2 (PHF1) gene. Pc-G proteins are 
usually considered to be inhibitors of homeotic genes. Pc-G mutants were originally 

15 identified on the basis of their causing expression of homeotic genes in unusual 
(ectopic) locations. This ectopic expression of genes was attributed to the failure of 
proper gene silencing. Pc-G proteins themselves are unable to bind to DNA, their 
action is dependent on their association with other chromosomal proteins, especially 
histones. It is suggested that the initial repression of a gene is carried out by 

20 transcription factors which have the ability to recognize DNA and that Pc-G proteins 
then provide a mechanism where this initial repression becomes permanent by 
assembling at this site and forming a multiprotein complex involved in modifying 
chromatin. 

25 In humans, homologues of the members of the Drosophila Trithorax (TRX) proteins, 
for example an enhancer of polycomb 1 (EPC1), a zinc finger protein 144 (MEL18) 
and a myeloid/lymphoid or mixed lineage leukemia 1 (MLLT1) are considered to be 
activators of homeobox genes. Mutations within trx genes result in transformations 
of body structures reminiscent of loss-of-function mutations in homeotic genes. For 

30 example, in the Drospholia, after the disappearance of the transiently acting 
patterning factors such as those encoded by the segmentation genes, maintenance of 
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the initial transcriptional patterns of homeotic genes requires the expression of the trx 
gene. (Orlando et al. 9 1998). Genetic analyses indicate that trx expression is required 
continuously throughout Drosophila development, consistent with its maintenance 
function, but there also appears to be a critical early requirement, which if 
5 compromised cannot be compensated by subsequent continuous expression (Ingham 
and Whittle, 1980). Comparatively little is known about the molecular environment 
in which the TRX protein is integrated. However, an elucidation of this issue could 
be particularly rewarding as chromosomal aberrations involving the human 
homologies of TRX (MLL, ALL-1, HRX) is one of the most frequent genetic 
10 changes in infant leukemias of myeloid and lymphoid lineage and in treatment- 
induced secondary leukemias (Orlando et aL, 1998). 

Whereas some multi-protein complexes which alter transcriptional regulation and 
chromatin remodelling are based on the covalent modification of the histones (e.g. 

15 histone acetyltransferases (HATs) and histone deacetylases, others appear to function 
by altering chromatin structure in an ATP dependent fashion (e.g. the yeast SWI/SNF 
complex). A group of enzymes referred to as ATP-dependent chromatin remodellers, 
use the energy of ATP hydrolysis to alter interactions between DNA and histone 
proteins. The protein complexes that mediate ATP-dependent nucleosome 

20 remodelling and histone acetylation/deacetylation in the regulation of transcription 
were initially considered to be different, although it has recently been suggested that 
their activities might be coupled. Examples of human ATP-dependent chromatin 
remodellers include, SMARCA5, a human SWI/SNF related, matrix associated and 
actin dependent regulator of chromatin, identified as member 5 of subfamily V of 

25 the SMARC family. 

There are further examples of regulators of gene expression. We have accumulated 
expression studies which identify- a number -of genes thought to be involved in 
determining the developmental fate of stem cells, particularly embryonic stem cells. 
30. By northern blotting we have identified the expression of human homologs of two 
signalling pathways believed to be critical in cell fate determination. Expression of 
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ligands, receptors and downstream components of the Notch and Wingless signalling 
. cascades have been elucidated. Using the model system NTERA2/D1 embryonal 
carcinoma cells we have recorded changes in the expression of some of these 
components as the cells differentiate. Bearing in mind the role these cascades play in 
5 embryonic development throughout the animal kingdom, these changes suggest a 
significant role for both the wingless and Notch signalling pathways in differentiation 
of stem cells. Furthermore the activity of some genes are required for differentiation 
to occur along specific pathways e.g. the myogenic gene MyoDl. Other genes have 
activity which inhibits cellular differentiation along particular pathways. We 
10 envisage regulation of stem cell differentiation to yield a specific cell type could be 
achieved by: 

(i) inhibition of certain genes that normally promote differentiation along 
particular pathways; therefore promoting differentiation to alternate cell 

15 phenotypes; 

(ii) inhibition of gene activity that prevents differentiation into particular -cell 
types; and 

(iii) a combination of (i) and (ii), see figure 1 



20 The differentiation of stem cells during embryogenesis, during tissue renewal in the 
adult and wound repair is under very stringent regulation: aberrations in this 
regulation underlie the formation of birth defects during development and are thought 
to underlie cancer formation in adults. Generally, it is envisaged that such stem cells 
are under both positive and negative regulation which allows a fine degree of control 

25 over the process of cell proliferation and cell differentiation: excess proliferation at 
the expense of cell differentiation can lead to the formation of an expanding mass of 
tissue - a cancer - whereas express differentiation at the expense of proliferation can 
lead to the loss of stem cells and production of too little differentiated tissue-in the 
long term, and especially the loss of regenerative potential. Certain genes have 

30 already been identified to have a negative role in preventing stem cell differentiation. 
Such genes, like those of the Notch family, when mutated to acquire activity can 

10 
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inhibit differentiation; such mutant genes act as oncogenes. On the contrary, loss of 
function of such genes on their inhibition results in stem cell differentiation. We 
propose to use EC cells as our model cell system to follow the effects of RNAi on 
cell fate. 

5 

In our co-pending application, WO02/16620, discloses RNAi molecules derived from 
the following nucleic acid sequences which encode the following polypeptides; 
human Notch l(hNotch); hNotch 2; hNotch 3; hNotch 4; TLE-1; TLE-2; TLE-3; 
TLE-4; TCF7; TCF7L1; TCFFL2; TCF3; TCF19; TCF1; mFringe; IFringe; rFringe; 

10 sel 1; Numb; Numblike; LNX; FZD1; FZD2; FZD3; FZD4; FZD5; FZD6; FZD7; 
FZD8; FZD9; FZD10; FRZB, DIM; D113; D114; Dlk-1; Jagged 1; Jagged 2; Wnt 
1; Wnt 2; Wnt 2b; Wnt 3; Wnt 3a; WntSa; Wnt6; Wnt7a; Wnt7b; Wnt8a; Wnt8b 
WntlOb; Wntll; Wntl4; WntlS, SFRP1; SFRP2; SFRP4; SFRP5; SK; DKK3 
CER1; WIF-1; DVL1; DVL2; DVL3; DVLlLl;mFringe; IFringe; rFringe; selll: 

15 Numb; LNX Oct4; NeuroDl; NeuroD2; NeuroD3; Brachyury; MDFT, CIR, DLK1 
Oct 4; RBP Jk. The present application disclaims these genes the sequences of which 
are disclosed in WO02/16620. 



One further family of genes are the HES and related genes which are direct targets of 
20 Notch signaling. Binding of Notch ligands to Notch receptor causes proteolytic 

cleavage of the receptor (Mumm and Kopan, 2000). The cleaved receptor known as 

Notch-intracellular domain (NICD) translocates to the nucleus and binds to RBP-Jk. 

This binding changes RBP-Jk from a repressor to an activator of its target genes. 

The target genes are homologs of the genes found at the Drosophila Enhancer of Split 
25 complex (E(spl)). These basic helix-loop-helix (bHLH) transcription factors act as 

repressors of downstream tissue specific transcription factors and as such act as notch 

effectors. The Notch signaling through E(spl) complex genes represses certain tissue 

specific transcription factors. 

30 The E(spl) family of proteins are class three bHLH factors. These include: HES1, 
HES2, HES4, HES6, HES7, HERP1, HERP2, HESR1, HEY1, HEY2, HEYL HRT1, 
HRT2, HRT3 CHF1 , CHF2 GRIDLOCK. 

11 
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The various members of the HES related genes encode proteins that are homologous 
in key motif regions. They all contain Basic helix-loop-helix and a so called orange 
domain. HES family members contain a terminal WRPW domain and HEY family 
5 proteins contain YRPW or closely related residues. Figure 1 shows an alignment of 
human HES related proteins illustrating the major domains contained in the HES 
related proteins. ES/EC differentiation go through a precursor stage for example 
neural differentiation (Przyborski et aL, 2001) during differentiation to the numerous 
lineages that can form in vitro. 

10 

Notch signaling through E(spl) homologs possibly allows precursor cells to remain as 
precursors. In addition Notch may also play an instructive role in specifying cell 
types, for example (Hojo et. al., 2000). Manipulation of the E(spl) homologs and 
other downstream targets which directly affect these processes would alter the notch 

15 signaling in target cells. This in turn would alter the balance between cells types. 
This could be manipulated to for example block a particular cell type forming by 
stopping the instructive signaling or by increasing or removing the precursor cells 
from the cultures. The E(spl) complex genes are potential targets which would allow 
cell type specific disruption of Notch signaling in differentiating cultures of stem 

20 . cells. 

According to an aspect of the invention there is provided a method to modulate the 
differentiation state of a stem cell comprising the steps of: 

i) contacting a stem cell with at least one inhibitory RNA molecule (RNAi) 
25 comprising a sequence of a gene which mediates at least one step in the 
differentiation of said cell; 

(ii) providing conditions conducive to the proliferation of the cell treated in (i) 
above; and optionally 

(iii) maintaining and/or storing said cell. 

30 

The term modulate includes both promoting or inducing the differentiation of a stem 
cell into a lineage restricted stem cell or a differentiated cell or to maintain a stem 

12 
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cell as a stem cell with characteristics which are typical of stem cells, particularly 
embryonic stem cells. For example, maintenance in culture for at least 20 passages 
when maintained on fibroblast feeder layers; production of embryoid bodies in 
culture; the ability to differentiate into multiple cell types in monolayer culture; can 
5 form embryo chimeras when mixed with an embryo host; and express ES/EG cell 
specific markers. 

In a preferred method of the invention said method is an in vitro method. 

10 In an alternative preferred method said method is an in vivo method. 

In a further preferred method of the invention said stem cell is selected from the 
group consisting of: haemopoietic stem cells; neural stem cells; bone stem cells; 
muscle stem cells; mesenchymal stem cells; trophoblastic stem cells; epithelial stem 
15 cells (derived from organs such as the skin, gastrointestinal mucosa, kidney, bladder, 
mammary glands, uterus, prostate and endocrine glands such as the pituitary); 
endodennal stem cells (derived from organs such as the liver, pancreas, lung and 
blood vessels); embryonic stem (ES) cells; embryonal germ (EG) cells. 

20 In a further preferred method of the invention said stem cells are embryonal 
carcinoma cells. Preferably said embryonal carcinoma cells are TERA2 cells. 
Ideally said embyonal carcinoma cells are NTERA 2 cells. 

In a further preferred method of the invention said stem cell is an embryonic stem 
25 cell or embryonal germ cell or an embryonal carcinoma cell. 

In a preferred method of the invention said gene is involved in Notch/Wnt signalling. 

In a preferred method of the invention said KNAi molecule is derived from a nucleic 
30 acid molecule comprising a nucleic acid sequence selected from the group consisting 
of: 

13 
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i) a nucleic acid sequence as represented by table 1, or fragment thereof; 

ii) a nucleic acid sequence which hybridises to the nucleic acid sequence of table 
1 and which modulates stem cell differentiation; 

iii) a nucleic acid sequence which comprise sequences which are degenerate as a 
5 result of the genetic code to the nucleic acid sequences defined in (i) and (ii). 

In a preferred method of the invention said hybridisation conditions are stringent 
hybridisation conditions. 

10 Typically, hybridisation conditions uses 4 ~ 6 x SSPE (20xSSPE contains 175.3g 
NaCl, 88.2g NaH 2 P0 4 H 2 0 and 7.4g EDTA dissolved to 1 litre and the pH adjusted 
to 7.4); 5-1 Ox Denhardts solution (50x Denhardts solution contains 5g Ficoll (type 
400, Pharmacia), 5g polyvinylpyrrolidone abd 5g bovine serum albumen; lOOjxg- 
l.Omg/ml sonicated salmon/herring DNA; 0.1-1.0% sodium dodecyl sulphate; 

15 optionally 40-60% deionised formamide. Hybridisation temperature will vary 
depending on the GC content of the nucleic acid target sequence but will typically be 
between 42°- 65° . It is well known in the art that optimal hybridisation conditions 
can be calculated if the sequences of the nucleic acid is known. For example, 
hybridisation conditions can be determined by the GC content of the nucleic acid 

20 subject to hybridisation. Please see Sambrook et al (1989) Molecular Cloning; A 
Laboratory Approach. A common formula for calculating the stringency conditions 
required to achieve hybridisation between nucleic acid molecules of a specified 
homology is: 

25 T m = 81.5° C + 16.6 Log [Na+] + 0,41[ % G + C] -0.63 (%formamide). 

In a preferred method of the invention said RNAi molecule is derived from a nucleic 
acid sequence encoding a Notch receptor processing factor polypeptide selected from 
the group consisting of: Nraip; P300; presenilin associated protein; presenilin 1; 
30 -presenilin 2; or Sel- 1 . 
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In an alternative preferred method of the invention said RNAi molecule is derived 
from a nucleic acid molecule encoding a Notch target gene selected from the group 
consisting of: HERP1; HEKP2; HES1; HES 2; HES 4; HES6, HES7, HERP1, 
HERP2, HESR1, HEY1, HEY2, HEYL HRT1, HRT2, HRT3 CHF1, CHF2 
5 GRIDLOCK. 

In a preferred method of the invention said RNAi molecule is derived from a nucleic 
acid molecule comprising a nucleic acid sequence selected from the group consisting 
of: 

1 0 i) a nucleic acid sequence as represented by the sequences in SEQ ID NO: 7-23, 
or fragment thereof; 

ii) a nucleic acid sequence which hybridises to the nucleic acid sequences of 
SEQ ID NO: 7-23 and is a Notch-signaliing target gene; 

iii) a nucleic acid sequence which comprise sequences which are degenerate as a 
15 result of the genetic code to the nucleic acid sequences defined in (i) and (ii). 

In a further alternative preferred method of the invention said RNAi molecule is 
derived from a nucleic acid molecule encoding a Wnt ligarid processing factor 
selected from the group consisting of: LRP1; LRP2; LRP3; LRP4; LRP5; LRP6; 
20 LRP8; or Porcupine. 

Alternatively said RNAi molecule is derived from a nucleic acid molecule encoding 
an extracellular Wnt antagonist selected from the group consisting of: Dkkl; Dkk2; 
Dkk3; Dkk4; Frzb; or SARP1. 

25 

In a further preferred method of the invention said RNAi molecule is derived from a 
nucleic acid molecule encoding a Wnt cytoplasmic acting component selected from 
the group consisting of: APC; Axinl; Axin2; ERAT1; GSK3; ICAT; IDAX; Par 1; or 
TAB1. 

30 
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Alternatively^ said RNAi molecule is derived from a nucleic acid molecule encoding 
a Wnt nuclear acting component selected from the group consisting of: p-catenin; (3- 
TRCP; CBP; CTBP1; HBP-1; Lefl; NLK; Pontin 52; Reptin 52. 

5 In a yet further alternative method of the invention said RNAi molecule is derived 
from a nucleic acid molecule which encodes a Wnt target gene selected from ASCL 1 
or ASCL 2. 

In a yet still further preferred method of the invention said RNAi molecule is derived 
10 from a nucleic acid molecule selected from the group consisting of: FGF 5; msx 1; 
neurogenin 1; neurogenin 2; neurogenin 3; or PTEN. 

In an alternative preferred method of the invention said RNAi molecule is derived 
from a gene which encodes a polypeptide involved in modifying chromatin 
15 conformation. 

In a preferred method of the invention said RNAi molecule is derived from a nucleic 
acid sequence which encodes a polypeptide which modifies a histone polypeptide. 
Preferably said histone modifying polypeptide is a histone deacetylase. Preferably 
20 said RNAi is derived from a mammalian class I histone deacetylase. 

In a preferred method of the invention said nucleic acid molecule comprises a nucleic 
acid sequence selected from the group consisting of: 

25 i) a nucleic acid sequence as represented by the sequences in Table 4, or 
fragment thereof; 

ii) a nucleic acid sequence which hybridises to the nucleic acid sequences of 
Table 4 and which has histone deacetylase activity; 

iii) a nucleic acid sequence which comprise sequences which are degenerate as a 
30 result of the genetic code to the nucleic acid sequences defined in (i) and (ii). 
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Preferably said histone deacetylase is selected from the group consisting- of: HDAC1; 
HDAC2; HDAC3; HDAC 4; HDAC5; HDAC6; HDAC7; HDAC8; hSIRT2; 
hSIRT3; hSIRT4; hSIRTS; hSIRT6; hSIRT7; MECP2; ZNF145; TFDP1; SAP30; 
SAP 18; RBBP7; RBBP4; RB1;MEN1. 

5 

Alternatively, said histone modifying polypeptide is a histone acetyltransferase 
selected from the group consisting of: 

i) a nucleic acid sequence as represented by the sequences in Table 5, or 
fragment thereof; 

10 ii) a nucleic acid sequence which hybridises to the nucleic acid sequences of 
Table 5 and which has histone acetyltransferase activity; 
iii) a nucleic acid sequence which comprise sequences which are degenerate as a 
result of the genetic code to the nucleic acid sequences defined in (i) and (ii). 

15 In a preferred method of the invention said histone acetyltransferase is selected from 
the group consisting of: Gen 5; Gcn5L2; PCAF; MOZ; HBO; CBP; SCR-1; pGRJP; 
ATF-2; andHATl. 

In a further preferred method of the invention said RNAi molecule comprises a 
20 nucleic acid sequence derived from a gene selected from the group consisting of: 

i) a nucleic acid sequence as represented by the sequences in Table 2, or 
fragment thereof; 

ii) a nucleic acid sequence which hybridises to the nucleic acid sequences of 
25 Table 2 and which mediates chromatin conformation; 

iii) a nucleic acid sequence which comprise sequences which are degenerate as a 
result of the genetic code to the nucleic acid sequences defined in (i) and (ii). 

In a preferred method of the invention said nucleic acid encodes a polypeptide which 
30 mediates chromatin conformation selected from the group consisting of: EED; YY1; 

17 



JSDOCID: <WO 0306898 1A2J_> 



WO 03/068961 



PCT/GB03/00579 



CBX1; CBX6; HPC2(CBX4); HPC3(CBX8); PHF1; PHF2; HPHl; HPH2; SSX1; 
and SSX2. 

In a further preferred method of the invention said RNAi molecule comprises a 
nucleic acid sequence derived from a gene selected from the group consisting of: 

i) a nucleic acid sequence as represented by the sequences in Table 3, or 
fragment thereof; 

ii) a nucleic acid sequence which hybridises to the nucleic acid sequences of 
Table 3 and which mediates chromatin conformation; 

iii) a nucleic acid sequence which comprise sequences which are degenerate as a 
result of the genetic code to the nucleic acid sequences defined in (i) and (ii). 

In a preferred method of the invention said nucleic acid encodes a polypeptide which 
mediates chromatin conformation selected from the group consisting of: EPC1; 
EZH1; EZH2; BMI1; MEL18; SCML1; SCML2; RING1; RYBP; MIX; MLLT1;, 
MLLT7; MLLT6; MLLT4; MLLT3; MLLT2; MULT 10; and MLL2. 

In a further preferred method of the invention said RNAi molecule comprises a 
nucleic acid sequence derived from a gene selected from the group consisting of: 

i) a nucleic acid sequence as represented by the sequences in Table 6, or 
fragment thereof; 

ii) a nucleic acid sequence which hybridises to the nucleic acid sequences of 
Table 6 and which mediates chromatin conformation; 

iii) a nucleic acid sequence which comprise sequences which are degenerate as a 
result of the genetic code to the nucleic acid sequences defined in (i) and (ii). 

In a preferred method of the invention said nucleic acid encodes a polypeptide which 
mediates chromatin conformation selected from the group consisting of: SMARCA 
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5; SMARCA 2; SMARCA 4; SMARCA 3; SMARCAL1; SMARCA 1; and 
CHRAC1. 

In a preferred method of the invention said RNAi molecule comprises a first part 
5 linked to a second part wherein said first and second parts are complementary over at 
least part of their length and further wherein said first and second parts form a double 
stranded region by complementary base pairing over at leaSt part of their length. 

The provision of first and second sequences which are complementary to one another 
10 and which comprise at least part of the coding sequence of a gene involved in stem 
cell differentiation means that when the sequence is transcribed into RNA the 
complementarity between first and second sequences allows base pairing between 
first and second sequences to form a double stranded RNA structure. The optional 
provision of a linking region bewteen first and second parts results in the formation 
15 of a so called **hair-pin" loop structure. The transcription of the nucleic acid 
provides many copies of the hair-pin. loop RNA which effectively functions as a 
RNAi molecule. The hair-pin loop RNA can be transcribed in vitro using, for 
example commercially available transcription kits which utilise phage RNA 
polymerase or in vivo using vectors adapted for expression by a cell, typically a 
20 eukaryotic cell, preferably a lineage restricted stem cell or embryonic stem cell. 

According to a further aspect of the invention there is provided an RNAi molecule 
which comprises a sequence of a gene wherein said gene mediates stem cell 
differentiation. 

25 

In a preferred embodiment of the invention said RNAi molecule comprises a first 
part linked to a second part wherein said first and second parts are complementary 
over at least part of their length and further wherein said first and second parts form a 
double stranded region by complementary base pairing over at least part of their 
30 length. 
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la a further preferred embodiment of the invention said first and second parts are 
linked by at least one nucleotide base. In a further preferred embodiment of the 
invention said first and second parts are linked by 2, 3, 4, 5, 6, 7, 8, 9, or 10 
nucleotide bases. In a yet further preferred embodiment of the invention said linker 
5 is at least 10 nucleotide bases. 

In a further preferred embodiment said coding sequence is an exon. 

Alternatively said RNA molecule is derived from intronic sequences or the 5' and/or 
10 3* non-coding sequences which flank coding/exon sequences of genes which 
modulate stem cell differentiation. 

In a further preferred embodiment of the invention the length of the RNAi molecule 
is between 10 nucleotide bases (nb) -lOOOnb. More preferably still the length of the 
15 RNA molecule is selected from lOnb; 20nb; 30nb; 40nb; 50nb; 60nb; 70nb; 80nb; 
90nb. More preferably still said RNA molecule is 21nb in length. Preferably said. 
RNAi molecule comprises 19 complementary bases with a 3' 2nb overhang at either, 
end. 

20 In a further preferred embodiment of the invention said RNA molecule is lOOnb; 
200nb; 300nb; 400nb; 500nb; 600nb; 700nb; 800nb; 900nb; or lOOOnb. More 
preferably still said RNA molecule is at least lOOOnb. 

In yet a further preferred embodiment of the invention said RNAi molecules 
25 comprise modified nucleotide bases. 

It will be apparent to one skilled in the art that the inclusion of modified bases, as 
well as the naturally occuring bases cytosine, uracil, adenosine and guanosine, may 
. confer advantageous properties on RNAi molecules containing said modified bases. 
30 For example, modified bases may increase the stability of the RNAi molecule thereby 
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reducing the amount required to produce a desired effect The provision of modified 
bases may also provide RNAi molecules which are more or less stable. 

The term <4 modified nucleotide base" encompasses nucleotides with a covalently 
modified base and/or sugar. For example, modified nucleotides include nucleotides 
having sugars which are covalently attached to low molecular weight organic groups 
other than a hydroxy! group at the 3' position and other than a phosphate group at the 
5' position. Thus modified nucleotides may also include 2' substituted sugars such as 
2'-0-methyl-; 2-O-alkyl; 2-O-allyl; 2'-S-alkyl; 2'-S-allyl; 2'- fluoro-; 2'-halo or 
2;azido-ribose, carbocyclic sugar analogues a-anomeric sugars; epimeric sugars such 
as arabinose, xyloses or lyxoses, pyranose sugars, furanose sugars, and 
sedoheptulose. 

Modified nucleotides are known in the art and include by example and not by way of 
limitation; alkylated purines and/or pyrimidines; acylated purines and/or 
pyrimidines; or other heterocycles. These classes of pyrimidines and purines are 
known in the art and include, pseudoisocytosine; N4, N4-ethanocytosine; 8-hydroxy- 
N6-methyladenine; 4-acetylcytosine, 5-(carboxyhydroxylmethyl) uracil; 5- 
fluorouracil; 5-bromouracil; 5-carboxymemylaminomemyl-2-thiouracil; 5- 
carboxymemylaminomethyl uracil; dihydrouracil; inosine; N6-isopentyl-adenine; 1- 
methyladenine; 1-methylpseudouracil; 1-methylguanine; 2,2-dimethylguanine; 2- 
methyladenine; 2-methylguanine; 3-methylcytosine; 5-methylcytosine; N6- 
methyladenine; 7-methylguanine; 5- memylaminomethyl uracil; 5-methoxy amino 
memyl-2-thiouracil; p-D-mannosylqueosine; 5-methoxycarbonylmethyluracil; 5- 
methoxyuracil; 2 memylthio-N6-isopentenyladenine; uracil-5-oxyacetic acid methyl 
ester, psueouracil; 2-thiocytosine; 5-methyl-2 thiouracil, 2-thiouracil; 4-thiouracil; 5- 
methyhrracil; N-uracil-5-oxyacetic acid methylester; uracil 5 — oxyacetic acid; 
queosine; 2-tbiocytosine; 5-propyluracil; 5-propylcytosine; 5-ethyluracil; 5- 
ethylcytosine; 5-butyluracil; 5-pentyluracil; 5-pentylcytosine; and 2,6,- 
diarninopurine; methylpsuedouracil; 1-methylguanine; 1-methylcytosine; 
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The RNAi molecules of the invention can be synthesized using conventional 
phosphodiester linked nucleotides and synthesized using standard solid or solution 
phase synthesis techniques which are known in the art. Linkages between 
nucleotides may use alternative linking molecules. For example, linking groups of 
5 the formula P(0)S, (thioate); P(S)S, (dithioate); P(0)NR'2; P(0)R'; P(0)OR6; CO; 
or CONR'2 wherein R is H (or a salt) or alkyl (1-12C) and R6 is alkyl (1-9C) is 
joined to adjacent nucleotides through — O- or — S-. 

According to a further aspect of the invention there is provided a nucleic acid 
10 molecule encoding at least part of a gene which modulates stem cell differentiation 
comprising a first part linked to a second part which first and second parts are 
complementary over at least part of their length, wherein said nucleic acid molecule 
is operably linked to at least one further nucleic acid molecule capable of promoting 
transcription of said nucleic acid linked thereto and further wherein said first and 
15 second parts form a double stranded region by complementary base pairing over at 
least part of their length as or when said nucleic acid molecule is transcribed. 

In a preferred embodiment of the invention said first and second parts are linked by 
— linking nucleotides as hereinbefore described. 

20 

It will be apparent to one skilled in the art that the synthesis of RNA molecules which 
form RNA stem loops can be achieved by providing vectors which include target 
genes, or fragments of target genes, operably linked to promoter sequences. 
Typically, promoter sequences are phage RNA polymerase promoters (eg T7, T3, 
25 SP6). Advantageously vectors are provided with multiple cloning sites into which 
genes or gene fragments can be subcloned. Typically, vectors are engineered so that 
phage promoters flank multiple cloning sites containing the gene of interest. 

Alternatively target genes or fragments of target genes can be fused directly to phage 
30 promoters by creating chimeric promoter/gene fusions via oligo synthesising 
technology. Constructs thus created can be easily amplified by polymerase chain 
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reaction to provide templates for the manufacture of RNA molecules comprising 
stem loop RNA's. 

According to a further aspect of the invention there is provided an expression vector 
including an expression cassette comprising at least one nucleic acid molecule 
encoding an RNAi molecule according to the invention. 

Vectors including expression cassettes encoding stem-loop RNA's are adapted for 
eukaryotic gene expression. Typically said adaptation includes, by example and not 
by way of limitation, the provision of transcription control sequences (promoter 
sequences) which mediate cell/tissue specific expression. These promoter sequences 
maybe cell/tissue specific, inducible or constitutive. 

Promoter elements typically also include so called TATA box and RNA polymerase 
initiation selection sequences which function to select a site of transcription 
initiation. These sequences also bind polypeptides which function, inter alia, to 
facilitate transcription initiation selection by RNA polymerase. 

Adaptations also include the provision of selectable markers 
and autonomous replication sequences which both facilitate the maintenance of said 
vector in either the eukaryotic cell or prokaryotic host. Vectors which are maintained 
autonomously are referred to as episomal vectors. Further adaptations which 
facilitate the expression of vector encoded genes include the provision of 
transcription termination sequences. 

These adaptations are well known in the art There is a significant amount of 
published literature with respect to expression vector construction and recombinant 
DNA techniques in general. Please see, Sambrook et al (1989) Molecular Cloning: A 
Laboratory Manual, Cold Spring Harbour Laboratory, Cold Spring Harbour, NY and 
references therein; Marston, F (1987) DNA Cloning Techniques: A Practical 
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Approach Vol m ERL Press, Oxford UK; DNA Cloning: F M Ausubel et al, Current 
Protocols in Molecular Biology, John Wiley & Sons, Inc.(1994). 

In a preferred embodiment of the invention said RNAi molecule is derived from a 
5 nucleic acid molecule encoding a notch receptor processing factor polypeptide 
selected from the group consisting of: Nrarp; P300; presenilin associated protein; 
presenilin 1; presenilin 2; or Sel-1. 

In an alternative preferred embodiment said RNAi molecule is derived from a nucleic 
acid molecule encoding a Notch target gene selected from the group consisting of: 
HERP1; HERP2; HES1; HES 2; HES 4; HES6, HES7, HERP1, HERP2, HESR1, 
HEY1, HEY2, HEYL HRT1, HRT2, HRT3 CHF1, CHF2 GRIDLOCK. 

In a preferred embodiment of the invention said RNAi molecule is derived from a 
nucleic acid molecule comprising a nucleic acid sequence selected from the group 
consisting of: 

i) a nucleic acid sequence as represented by the sequences in SEQ ID NO: 7-23, 
or fragment thereof; 

ii) a nucleic acid sequence which hybridises to the nucleic acid sequences of 
SEQ ID NO: 7-23 and is a Notch signalling target gene; 

iii) a nucleic acid sequence which comprise sequences which are degenerate as a 
result of the genetic code to the nucleic acid sequences defined in (i) and (ii). 

In a further alternative method of the invention said RNAi molecule is derived from a 
25 nucleic acid molecule encoding a Wnt ligand processing factor selected from the 
group consisting of: LRP1; LRP2; LRP3; LRP4; LRP5; LRP6; LRP8; or Porcupine. 

In a yet further alternative method said RNAi molecule is derived from a nucleic acid 
molecule encoding an extracellular Wnt antagonist selected from the group 
30 consisting of: Dkkl; Dkk2; Dkk3; Dkk4; Frzb; or SARP1. 
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In a further preferred method of the invention said RNAi molecule is derived from a 
nucleic acid molecule encoding a Wnt cytoplasmic acting component selected from 
the group consisting of: APC; Axinl; Axin2; FRAT1; GSK3; ICAT; IDAX; Par 1; or 
TAB1. 

5- 

Alternatively, said RNAi molecule is derived from a nucleic acid molecule encoding 
a Wnt nuclear acting component selected from the group consisting of: p-catenin; p- 
TRCP; CBP; CTBP1; HBP-1; Lefl; NIX; Pontin 52; or Reptin 52. 

10 In a yet further preferred method of the invention said RNAi molecule is derived 
from a nucleic acid molecule which encodes a Wnt target gene selected from ASCL 1 
or ASCL 2. 

In a yet still further preferred method of the invention said RNAi molecule is derived 
15 from the group consisting of: FGF 5; msx 1; neurogenin 1; neurogenin 2; neurogenin 
3;orPTEN. 

According to a further aspect of the invention there is provided a method of treatment 
- - of an animal, preferably a human* comprising administering an effective amount of at 
20 least one RNAi molecule according to the invention, to a subject to be treated. 

According \o a yet further aspect of the invention there is provided a method^of 
treatment of an animal, preferably a human, comprising administering an effective 
amount of at least one vector which includes an RNAi molecule according to the 
25 invention, to a subject to be treated. 

An effective amount is an amount sufficient to induce the differentiation of at least 
one stem cell into at least one lineage restricted stem cell or differentiated stem cell. 
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According to a further aspect of the invention there is provided a lineage restricted 
stem cell or a differentiated stem cell obtainable by the method according to the 
invention. 

5 In a preferred embodiment of the invention said lineage restricted stem cell is 
selected from the group consisting of: haemopoietic stem cell; neural stem cell; bone 
stem cell; muscle stem cell; mesenchymal stem cell; trophoblastic stem cell; 
epithelial stem cell (derived from organs such as the skin, gastrointestinal mucosa, 
kidney, bladder, mammary glands, uterus, prostate and endocrine glands such as the 
10 pituitary); endodermal stem cell (derived from organs such as the liver, pancreas, 
lung and blood vessels). 

In a further preferred embodiment of the invention said cell is selected from the 
group consisting of: a nerve cell; a mesenchymal cell; a muscle cell (cardiomyocyte); 
15 a liver cell; a kidney cell; a blood cell (eg erythrocyte, CD4+ lymphocyte, CD8+ 
lymphocyte; panceatic p cell; epithelial cell (eg lung, gastric,) ; an endothelial cell. 

According to a yet further aspect of the invention there is provided a cell culture 
comprising at least one lineage restricted stem cell or differentiated cell according to 
20 the invention. 

According to a further aspect of the invention there is provided an organ comprising 
a lineage restricted stem cell or a differentiated stem cell according to the invention. 

25 According to a yet further aspect of the invention there is provided a method of 
treatment of an animal, preferably a human, comprising administering a cell or organ 
according to the invention. 

An embodiment of the invention will now be described by example only and with 
30 reference to the following figures and tables wherein: 
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Table 1 represents the nucleic acid sequences of Notch/Wnt target genes molecules 
from which RNAi molecules are derived; 

Table 2 represents nucleic acid sequences of polycomb target genes from which 
5 RNAi molecules are derived; 

Table 3 represents nucleic acid sequences of enhancers of trithorax and polycomb 
target genes from which RNAi molecules are derived; 

10 Table 4 represents nucleic acid sequences of histone deacetylase target genes from 
which RNAi molecules are derived; 

Table 5 represents nucleic acid sequences of histone acetylase target genes from 
which RNAi molecules are derived; 

Table 6 represents nucleic acid sequences of ATP dependent chromatin modification 
target genes from which RNAi molecules are derived; 

Table 7 represents a selection of antibodies used to monitor stem cell differentiation; 

20 

Table 8 represents nucleic acid probes used to assess mRNA markers of stem 
differentiation; 

Table 9 represents protein markers of stem cell differentiation; 

25 

Figure 1 illustrates stem cell differentiation is controlled by positive and negative 
regulators (A), The specific cell phenotypes that are derived are a direct result of 
positive and negative regulators which activate or suppress particular differentiation 
events. RNAi can be used to control both the initial differentiation of stem cells (A) 
30 and the ultimate fete of the differentiated cells Dl and D2 by repression of positive 
activators which would normally promote a particular cell fate; 
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Figure 2 represents (A) a schematic diagram illustrating the Notch and Wnt 
signalling pathways. The Notch and Wnt signaling pathways are shown. 

Materials and Methods 

5 

Cell Culture 

NTERA2 and 2102Ep human EC cell lines were maintained at high cell density as 
previously described (Andrews et al 1982, 1984b), in DMEM (high glucose 
10 formulation) (DMEM)(GIBCO BRL), supplemented with 10% v/v bovine foetal calf 
serum (GIBCO BRL), under a humidified atmosphere with 1 0% C0 2 in air. 

Double stranded RNA synthesis 

15 PCR primers were designed against the mRNA sequence of interest to give a product 
size of around 500bp. At the 5' end of each primer was added a 17 RNA polymerase 
promoter, comprising one or other of the following sequences: 
TAATACGACTCACTATAGGG; AATTATAATACGACTCACTATA. PCR was 
performed using these primers on an appropriate cDNA source (e.g. derived from the 

20 cell type to be targeted) and the product cloned and sequenced to confirm its identity. 
Using the sequenced clone as a template, further PCRs were performed as required to 
generate template DNA for RNA synthesis. In each case, a quantity of the PCR was 
electrophoresed through agarose to verify product size and abundance, whilst the 
remainder was purified by alkaline phenol/chloroform extraction. RNA was 

25 synthesized using the Megascript kit (Ambion Inc.) according to the manufacturer's 
protocol and acid phenol/chloroform extracted. The simultaneous synthesis of 
complementary strands of RNA in a single reaction circumvents the requirement for 
an annealing step. However, the quality and duplexing of the synthesized RNA was 
confirmed by agarose gel electrophoresis, with the desired products migrating as 

30 expected for double stranded DNA of the same length. 
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Treatment of human cells with dsRNA to produce RNAi 

The following method describes RNAi of cells cultured in 6 well plates. Volumes 
and cell numbers should be scaled appropriately for larger or smaller culture vessels. 

5 

Cells were seeded at 500,000 per well on the day prior to treatment and grown in 
their normal medium. For each well to be treated, 9.5|ig of the double stranded RNA 
of interest was diluted in 300)al of 150mM NaCl. 2\\i\ of ExGen 500 (MBI 
Fermentas) was added to the diluted RNA solution and mixed by vortexing. The 

10 dsRNA/ExGen 500 mixture was incubated at room temperature for 10 minutes. 3ml 
of fresh cell growth medium was then added, producing the RNAi treatment medium. 
Growth medium was aspirated from the culture vessel and replaced with 3ml of 
RNAi treatment medium per well. Culture vessels were then centrifuged at 280g for 
5 minutes and returned to the incubator. After 12-1 8hrs, RNAi treatment medium 

15 was replaced with normal growth medium and the cells maintained as required. 

Total RNA production 

Growing cultures of cells were aspirated to remove the DME and foetal calf serum. 

20 Trace amounts of foetal calf serum was removed by washing in Phosphate-buffered 
saline. Fresh PBS was added to the cells and the cells were dislodged from the 
culture vessel using acid washed glass beads. The resulting cell suspension was 
centrifuged at 300xg. The. pellets had the PBS aspirated from them. Tri reagent 
(Sigma, USA) was added at 1ml per 10 7 cells and allowed to stand for 10 mins at 

25 room temperature. The lysate from this reaction was centrifuged at 12000 x g for 15 
minutes at 4°C. The resulting aqueous phase was transferred to a fresh vessel and 
0.5 ml of isopropanol / ml of trizol was added to precipitate the RNA. The RNA was 
pelleted by centrifugation at 12000 x g for 10 mins at 4°C. The supernatant was 
removed and the pellet washed in 70% ethanol. The washed RNA was dissolved in 

30 DEPC treated double-distilled water. 
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Analysis of th e differentiation of EC stem cells induced bv exposure to RNAi 

5 Following exposure to RNAi corresponding to specific key regulatory genes, the 
subsequent differentiation of the EC cells was monitored in a variety of ways. One 
approach was to monitor the disappearance of typical markers of the stem cell 
phenotype; the other was to monitor the appearance of markers pertinent to the 
specific lineages induced. The relevant markers included surface antigens, mRNA 
10 species and specific proteins. 

Analysis of Transfectants bv Antibody Staining and FACS 

Cells were treated with trypsin (0.25% v/v) for 5 mins to disaggregate the cells; they 
15 were washed and re-suspended to 2xl0 5 cells/ml. This cell suspension was incubated 
with 50ul of primary antibody in a 96 well plate on a rotary shaker for 1 hour at 4°C 
Supernatant from a myeloma cell line P3X63Ag8, was used as a negative control. 
The 96 well plate was centrifuged at lOOrpm for 3 minutes. The plate was washed 3 
times with PBS containing 5% foetal calf serum to remove unbound antibody. Cell 
20 were then incubated with 50 ul of an appropriate FITC-conjugated secondary 
antibody at 4°C for 1 hour. Cells, were washed 3 times in PBS + 5% foetal calf 
serum and analysed using an EPICS elite ESP flow cytometer (Coulter eletronics, 
UX).(Andrews et. al., 1982) 

25 Northern blot Analysis of RNA 

RNA separation relies on the generally the same principles as standard DNA but with 
some concessions to the tendency of RNA to hybridise with itself or other RNA 
molecules. Formaldehyde is used in the gel matrix to react with the amine groups of 
the RNA and form Schiff bases. Purified RNA is run out using standard agarose gel 

30 electrophoresis. For most RNA a 1% agarose gel is sufficient The agarose is made 
in IX MOPS buffer and supplemeted with 0.66M formaldehyde.Dryed down RNA 
samples are reconstituted and denatured in RNA loading buffer and loaded into the 
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geL Gels are run out for apprx. 3 hrs (until the dye front is 3/4 of the way down the 
gel). 

The major problem with obtaining clean blotting using RNA is the presence of 
formaldehyde. The run out gel was soaked in distilled water for 20 mins with 4 
changes, to remove the formaldehyde from the matrix. The transfer assembly was 
assembled in exactly the same fashion as for DNA (Southern ) blotting.The transfer 
buffer used however was 10X SSPE. Gels were transfered overnight. The membrane 
was soaked in 2X SSPE to remove any agarose from the transfer assembly and the 
RNA was fixed to the memebrane. Fixation was acheived using short-wave (254 nM) 
UV light The fixed membrane was baked for 1-2 hrs to drive off any residual 
formaldehyde. 

Hybridisation was acheived in aqueous phase with formamide to lower the 

hybridisation temperatures for a given probe, RNA blots were prehybridised for 2-4 

hrs in northern prehybridisation soloution. Labelled DNA probes were denatured at 

95 °C for 5 mins and added to the blots. All hybridisation steps were earned out in 

rolling bottles in incubation ovens. Probes were hybridised overnight for at least 16 

hrs in the prehybridisation soloution. A standard set of wash soloutions were used. 

Stringency of washing was acheived by the use of lower salt containing wash buffers. 

The following wash procedure is outlined as follows 

2X SSPE 15 mins room temp 

2XSSPE 15 mins room temp 

2X SSPE/ 0.1% SDS 45 mins 65°C 

2X SSPE/ 0.1% SDS 45 mins 65°C 

0. IX SSPE 1 5 mins room temp 

Preparation of radiolabelled DNA probes 

The method of Feinberg and Vogelstein (Feinberg and Vogelstein, 1983) was used to 
radioactively label DNA. Briefly, the protocol uses random sequence hexanucleotides 
to prime DNA synthesis at numerous sites on a denatured DNA template using the 
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Klenow DNA polymerase I fragment. Pre-formed kits were used to aid consistency . 
5-10Qng DNA fragment (obtained from gel purifcation of PCR or restriction digests) 
was made up in water,denatured for 5 mins at 95°C with the random hexamers. The 
mixture was quench cooled on ice and the following were added, 
5 pi [a-32P] dATP 3000 Ci/mmol 
1 pi of Klenow DNA polymerase (4U) 

The reaction was then incubated at 37°C for 1 nr. Unincorporated nucleotide were 
removed with spin columns ( Nucleon Biosciences). 

Production of cDNA 

The enzymatic conversion of RNA into single stranded cDNA was achieved using 
the 3' to 5' polymerase activity of recombinant Moloney-Murine Leukemia Virus 
(M-MLV) reverse transcriptase primed with oligo (dT) and (dN) primers. For 
Reverse Transcription-Polymerase Chain Reaction, single, stranded cDNA was used. 
cDNA was synthesised from lug poly (A)+ RNA or total RNA was incubated with... 
the following 

1 .OuM oligo(dT) primer for total RNA or random hexcamers for mRNA 

0.5mM lOmM dNTP mix 

lU/pl RNAse inhibitor (Promega) 

l.OU/pl M-MLV reverse transcriptase in manufacturers supplied buffer 
(Promega) 

The reaction was incubated for 2-3 hours at 42°C 
Fluorescent Automated Sequencing 

To check the specificity of the PCR primers used to generate the template used in 
RNAi production automatic sequencing was carried out using the prism fluorescently 
labelled chain terminator sequencing kit (Perkin-Elmer) (Prober et al 1987). A 
suitable amount of template (200ng plasmid, lOOng PCR product), 10 pM 
sequencing primer (typically a 20mer with 50% G-C content) were added to 8 pi of 
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prism pre-mix and the total reaction volume made up to 20 \xL. 24 cycles of PCR 
(94°C for 10 seconds, 50°C for 10 seconds, 60°C for 4 minutes). Following thermal 
cycling, products were precipitated by the addition of 2\il of 3M sodium acetate and 
50 nl of 100 % ethanol. DNA was pelleted in an Eppendorf microcentrifuge at 13000 
5 rpm, washed once in 70% ethanol and vacuum dried. Samples were analysed by the 
in-house sequencing Service (Krebs Institute). Dried down samples were 
resuspended in 4 pi of formamide loading buffer, denatured and loaded onto a ABI 
373 automatic sequencer. Raw sequence was collected and analysed using the ABI 
prism software and the results were supplied in the form of analysed histogram 
10 traces. 

Detection of specific protein targets by SDS-PAGE and Western Blotting 

To obtain cell lysates monolayers of cells were rinsed 3 times with ice-cold PBS 

15 supplemented with 2 mM CaCl 2 . Cells were incubated with 1 ml/75 cm 2 flask lysis 
buffer (1% v/vNP40, 1% v/v DOC, 0.1 mM PMSF in PBS) for 15 min at 4°C. Cell 
lysates were transferred to eppendorf tubes and passed through, a 21 gauge needle to 
shear the DNA. This was followed by freeze thawing and subsequent centrifiigation 
(30 min, 4°C, 15000g) to remove insoluble material. Protein concentrations of the 

20 supernatants were determined using a commercial protein assay (Biorad) and were 
adjusted to 1.3 mg/ml. Samples were prepared for SDS-PAGE by adding 4 times 
Laemmli electrophoresis sample buffer and boiling for 5 min. After electrophoresis 
with 16 p,g of protein on a 10% polyacrylamide gel (Laemmli, 1970) the proteins 
were transferred to nitro-cellulose membrane with a pore size of 0.45 |im. The blots 

25 were washed with PBS and 0.05% Tween (PBS-T). Blocking of the blots occurred in 
5% milk powder in PBS-T (60 min, at RT). Blots were incubated with the 
appropriate primary antibody. Horseradish peroxidase labelled secondary antibody 
was used to visualise antibody binding by ECL""(Amersham, Bucks., UK). Materials 
used for SDS-PAGE and western blotting were obtained from Biorad (California, 

30 USA) unless stated otherwise. 
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Table7: Antibodies used to detect stem cell differentiation 



Antibody 


Class 


Species 


Cell 

phenotype 
detected 


Changes on 

DifTerentiatio 

n 


Reference 


TRA-1- 
60 


IgM 


Mouse 


Human EC, 
ES cells. 


4 

differentiation 


Andrews et.al., 
1984a 


TRA-1- 
81 


IgM 


Mouse 


Human EC, 
ES cells. 


I 

differentiation 


Andrews et. 
al.,1984a 


SSEA3 


IgM 


Rat 


Human EC, 
ES cells. 


i 

differentiation 


Shevinsky et al 
1982, Fenderson 
et al 1987 


SSEA4 


IgG 


Mouse 


Human EC, 
ES cells. 


differentiation 


Kannagi et al 
1983 Fenderson 
et al 1987 


A2B5 


IgM 


Mouse 




t 

differentiation 


Fenderson et al 
1987 


ME311 


IgG 


Mouse 




t 

differentiation 


Fenderson et al 
1987 


V1N-IS- 
56 


IgM 


Mouse 




t 

differentiation 


Andrews et al 
1990 


VIN-IS- 
53 


IgG 


Mouse 




t 

differentiation 


Andrews et al 
1990 















5 Table 8: Probes used to assess mRNA markers of differentiation 



Gene 


Cell Type 


Synaptophysin 


Neuron 


NeuroDl 


Neuron 


MyoDl 


Muscle 


Collagens 


Cartilage 


Alpha-actin 


Skeletal muscle 


Smooth-muscle actin 


Smooth muscle 
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Table 9: Protein markers of differentiation, detected by Western Blot and/or 
immunofluorescence* 



5 The following antibodies were detected by the appropriate commercially 
available antibodies 



Cell Type 


Antigen 


Neurons 


Neurofilaments 


Glial cells 


GFAP 


Epithelial cells 


Cytokeratins 


Mesenchymal cells 


Vimentin 


Muscle 


Desmin 


Muscle 


Tissue specific actins 


Connective tissue cells 


Collagens 



10 



15 



20 
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Table 1 



Notch receptor processing factors: 



DEFINITION ALS27440 LH NFL003 NBC3 Homo sapiens Nrarp 5 

Prime,partial mRNA sequence. 

ACCESSION AL527440 SEQ ID NO: 1 

Gaggcgccttgggaccgcgtgggagccgcagccgaaccgagtagggaccgggaccgcgcggcgccgccgtccccg 

gccgggcccggcccccgcgagccgagcgcgcgcccccgtcgcccacccgggcgcggctggatgcggcggggtcccc 

gcggcggcgacccccggccccgagcgcccggagcgcccagaggcggcgtgcggggcccggggacgccgcgcccts 

^gtgcgccgaggcgcgccccgagacagccgggggcccgcgccgcagccgccgcccgcgctgagccccggcccgg 

cccgcggcccgcgcccggcggcagcntgagccaggccgagctgtccacctgctccgcgccgcagacgcagcgcatctt 

ccaggaggctgtgcgcnagggcaacacgcaggagctgcagtygctgctgcagaacatgaccaactgcgagttcaacgtg 

aactegttcgggcccgagggccagacggcgctgcacxjagtcggtcatcgtcggcaacctggtgctcgtgaa^ 

caagttcggcgccgacatccgcctggccaaccgcgacggctggagcgcgctgcamatcgccgcgttcggtggccacca 

ggacatcgtgctctatctcatcaccaaggcgaagtacgcggccagcgcsggtgtatgcccgccgggaccccggaccccg 

gccctgcgcccgcg^cgtctctgctgtaccttcccgccaactacctcggtgcgcgcmcggctcgcaggccccgccagsia 

ggcccgtggcaacggcgaatacggcgcgtgcgtcmcggccccagggtc 



DEFINITION Homo sapiens El A binding protein p300 (EP300), mRNA, 

ACCESSION NM_001429 SEQ ID NO: 2 

Ccttgtttgtgtgctaggctgggggggagagagggcgagagagagcgggcgagagtgggcaagcaggacgccgggct 

gagtgctaactgcgggacgcagagagtgcggaggggagtcgggtcggagagaggcggcaggggccagaacagtggc 

agggggcccggggcgcacgggctgaggcgacccccagccccctcccgtccgcacacacccccaccgcggtccagca 

gccgggccggcgtcgacgctaggggggaccattacataacccgcgccccggccgtcttctcccgccgccgcggcgccc 

gaactgagcccggggcgggcgctccagcactggccgccggcgtggggcgtagcagcggccgtattattetttcgc^ 

aggaaggcgaaggaggggagcgccggcgcgaggaggggccgcctgcgcccgccgccggagcggggcctcctcggt 

gggctccgcgtcggcgcgggcgtgcgggcggcgctgctcggcccggccccctcggccctctggtccggccagctccgc 

tcccggcgtccttgccgcgcctccgccggccgccgcgcgatgtgaggcggcggcgccagcctggctctcggctcgggc 

gagttctctgcggccattaggggccggtgcggcggcggcgcggagcgcggcggcaggaggagggttcggagggtggg 

ggcgcaggcccgggagggggcaccgggaggaggtgagtgtctcttgtcgcctcctcctctccccccttttcgcccccgcc 

tcx:ttgtggcgatgagaaggaggaggacagcgccgaggaggaagaggttgatggcggcggcggagctccgagagacc 

tcggctgggcaggggccggccgtggcgggccggggactgcgcctctagagccgcgagttctcgggaattcgccgcagc 

ggaccggcctcggcgaatttgtgctcttgtgccctcctccgggcttgggccaggccggcccctcgcacttgcccttacctttt 

ctatcgagtcggcatccctctccagccactgcgacccggcgaagagaaaaaggaacttcccccaccccctcgggtgccgt 

cggagccccccagcccacccctgggtgcggcgcggggaccccgggccgaagaagagatttcctgaggattctggttttc 

ctcgcttgtatctccgaaagaattaaaaatggccgagaatgt^ 

ctcatctccggccctctcggcgtccgccagcgat 

aattaatcaactctacagaattgggactaaccaatggtggtgatattaatcagcttcagacaagtctt^ 

cagcttctaaacataaacagctgtcagaattgctgcgatrt^ 

caagtcatggccagccaggcccaacagagcagtcctggatt^^ 

gcaggcttgacttctcccaacatggggatgggcactagtggaccaaatcagggtcctacgcagtcaacaggtatgat^^ 
agtccagtaaatcagcctgccatgggaatgaacacagggacgaatgcgggcatgaatcctggaatgttggctgcaggcaa 
tggacaagggataatgcctaatcaagtcatgaacggttcaattggagcaggccgagggcgacaggatatgcagtacccaa 
acccaggcatgggaagtgctggcaacttactgactgagcctcttcagcagggctctccccagatgggaggacaaacagga 
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ttgagaggcccccagcctcttaagatgggaatgatgaacaaccc^ 
gcagattggagccagtggccttggtctccagatt^^ 

aaaggcagttcctggtggaggaatgcccaacatgggtcaacagccagccccgcaggtccagcagccaggtctggtg 
ccagttgcccaagggatgggttctggagcacatacagctgatccagagaagcgcaagctcatccagcagcagcttgttctc 
cttttgcatgctcacaagtgccagcgccgggaacaggccaa^ 
aatgaagaatgtcctaaaccacatgacacactgccagte^ 

atcatttcacactggaagaattgtacaagacatgattgtcctgtgtgtctccccctcaaaaatgct^ 
cagccaattttgactggagcacccgttggacttggaaatcc^ 

gcactgttagtcagattgatcccagctcxjatagaaagagcctatgcagctcttggactaccctatca^ 

acacaaccccaggtgcaagcaaagaaccagcagaatcagcagcctgggcagtctccccaaggcatgcggcccatgag^ 

aacatgagtgctagtcctatgggagtaaatggaggtgtagg 

gCKjataaattctcaaaacccaatgatgagtgaaaatgccagtgtgccctccctgggtcctatgccaa^ 

ccactactggaattcggaaacagtggcacgaagatettart^ 

atatttcctacgccggatcctgctgcl^ 

acatgtatgaatGtgcaaacaatcgagcggaatactaccaccttctagctgagaaaatctataagatcc 
agaaaaacgaaggaccagactacagaagcagaacatgctac 

ggccl^catgggacagccgcaaccaggaatgacttctaatggccctctacctgacccaagtatgatccgtgg^ 

caaaccagatgatgcctcgaataactccacaatctggtttgaatcaatttggccagatgagcatggcccagccccrt^ 

cxx>cggcaaacccctcctettcagcacca^ 

cgtatgcaacagccttccaaccagggccagttcc^ 

tttggctccgtccagcggtcaagctccagtgtrt^ 

ccaggg^ctcaggggagccacattcactgtccccagcttcctcaaccagctcttcatcagaattcaccctcg 

tcgtacccccacccctcaccatactcccccaagcataggggctcagcagccaccagcaacaacaattccagcccctgttTC 

tacaccaccagccatgccacctgggccacagtcccaggctctacatccccctccaaggcagacacctacaccacca^ 

cacaacttcccKjaacaagtgcagccttcacttcctgctgcaccttctgctgaccagccccagcagcagcctcgctcaca 

gagcacagcagcgtctgttcc^cccaaacgc^ 

agcattgaaggacaggtatcaaatcctccatrtactagtegcacagaagtgaattctcaggccattgctgagaag^ 

ccaggaagtgaagatggaggccaaaatggaagtg;gatcaaccagaaccagcagatacgcagccggaggatam 

gtctaaagtggaagactgtaaaatggaatctaccgaaacagaagagagaagcactgag^aaaaactga^ 

aggaagaccagccaagtacttcagctacccagtcatctccggctccaggacagtcaaagaaaaagattttcas^ 

aactacgacaggcactgatgccaacattggaggcactttaccgtcaggatccagaatcccttcccm 

rctcagcttttaggaatccctgattactttgatatt^ 

gacagtatcaggagccctggcagtatgtcgatgatatttggcttatgttcaataatgcrt^ 

gggtataca^tactgctccaagctctctgag^ 

gcagaaagttggagttctctccacagacactgtgt^ 

gttaccagaacaggtatcamctgtgagaa 

agcctcaaactacaataaataaagaacaatmcc^ 

gagtgcggaagaaagatgcatcagatctgtgtccttcaccatgagatcatctggcctgctggattc^ 

aagaaaagtgcacgaactaggaaagaaaataagtmctgctaaaaggttgccatctaccagacttggca 

tcgtgtgaatgacmctgaggcgacagaatcaccctgagtcaggagaggtcactgttagagtagttcatgctt^^ 

ccgtggaagtaaaaccaggcatgaaagcaaggmgtggacagtggagagatggcagaatcctttccate^ 

gccctcmgccmgaagaaattgatggtgttgacrt^ 

acccaaccagaggagagtatacatatcttacct^ 

gaaatcctaattggatatttagaatatgtcaagaaatte^ 

agatgattatatcttccattgccatcctcctgaccagaagataccnq a gcccaagcgactgcagga atggta ca a a a a a atg 

cttgacaaggctgtatcagagcgtattgtccatgart^ 

aaggaattgccttatttcgagggtgaffictggcccaat^ 
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agagaaaacgagaggaaaacaccagcaatgaaagcacagatgtgaccaagggagacagcaaaaatgctaaaaagaag 

aataataagaaaaccagcaaaaataagagcagcctgagtaggggcaacaagaagaaacccgggatgcccaatgtatcta 

acgacctcteacagaaactatatgccaccatggagaagca^ 

gccaactccctgcctcccattgttgatcct^^ 

caagggacaagcacctggagttctcttcactccgaagagcccagtggtccaccatgtgcatgctggtggagctgcaca 
agagccaggaccgctttgtctacacctgcaatgaa^ 

attatgacttgtgtatcacctgctateacaGtaaaaaccatgaccacaaaatggagaaactaggcctt^ 

gcaacaaccagcaggctgcagccacccagagcccaggcgattctcgccgcctgagtatccagcgctgcatccagtctctg 

gtccatgcttgccagtgtcggaatgccaattgc^ 

gttgcaaacggaaaaccaatggcgggtgccccatctgcaagcagctcattgccctctgctgctaccatgccaagcactgc 

aggagaacaaatgcccggtgccgttctgcctaaacatcaagcagaagctccggcagcaacagctgcagcaccgactaca 

gcaggcccaaatgcttcgcaggaggatggccagcatgcagcggactggtgtggttgggcagcaacagggcctcccttcc 

cccactcctgccactccaacgacaccaactggccaacagccaaccaccccgcagacgccccagcccacttctcagcctc 

agcctacccctcccaatagcatgccaccctacttgcccaggactcaagctgctggccctgtgtcccagggtaaggcagcag 

gccaggtgacccctxjcaacccctcctcagactgctcagccaccccttccagggcccccacctacagcagtggaaatggca 

atgcagattcagagagcagcggagacgcagcgccagatggcccacgtgcaaatttttcaaaggccaatccaacaccagat 

gcccccgatgactcccatggcccccatgggtatgaacccacctcccatgaccagaggtcccagtgggcatttggagccag 

ggatgggaccgacagggatgcagcaacagccaccctggagccaaggaggattgcctcagccccagcaactacagtctg 

ggatgccaaggccagccatgatg^cagtggcccagcatggtcaacctttgaacatggctccacaaccaggattgggccag 

gtaggtatcagcccactcaaaccaggcactgtgtctcaacaagccttacaaaaccttttgcggactctcaggtctc^ 

tcccctgcagcagcaacaggtgcttagtatccttcacgccaacccccagctgttggctgcattcatcaagcagcgggctgcc 

aagtatgccaactctaatccacaacccatccctgggcagcctggcatgccccaggggcagccagggctacagccacctac : * 

catgccaggtcagcagggggtccactccaatccagccatgcagaacatgaatccaatgcaggcgggcgttcagagggct 

ggcctgccccagcagcaaccacagcagcaactccagccacccatgggagggatgagcccccaggctcagcagatgaa 

catgaaccacaacaccatgccttcacaattccgagacatcttgagacgacagcaaatgatgcaacagcagcagcaacagg 

gagcagggccaggaataggccctggaatggccaaccataaccagttccagcaaccccaaggagttggctacccaccaca >. 

gccgcagcagcggatgcagcatcacatgcaacagatgcaacaaggaaatatgggacagataggccagcttccccaggc 

cttgggagcagaggcaggtgccagtctacaggcctatcagcagcgactccttcagcaacagatggggtcccctgttcagc 

ccaaccccatgagcccccagcagcatatgctcccaaate^ 

tctctctccaatcaagtgcgctctccccagcrt^ 

aaggatgcagcctcagccttctccacaccacgtttccccacagacaagttccccacatcctggactggtagctgcccaggc 

caaccccatggaacaagggcattttgccagcccggaccagaattcaatgctttctcagcttgctagcaatccaggcatgg^ 

aacctccatggtgcaagcgccacggacctgggactcagcaccgataactcagacttgaattcaaacctctcacagagtaca 

ctagacatacactagagacaccttgtattttgggagcaaaaaaa^ 

tgaatctttcgtagcctaaaagacaatmccttggaacac 

aagatgaacctgagggatgatagaatacaaagaatatatttlt^ 

gtggttcaagtgtgcactgggaggaggctgaggcctgtgaagccaaacaatatgctcctgccttgcacctccaate^ 
ttattttttttaaattaatgaacatatgtaatattaatgaacatatgtaatattaatag^ 
tccctattttcctcactttatggaagagttaaaacatttctaaaccagaggacaaaaggggttaatgtt^ 
atatatatetaaatatatataaatatatattaaaataccag^ 

aaaaa ' 



DEFINITION Homo sapiens presenilin-associated protein inKNA, complete'cds. 

ACCESSION AF1 89289 SEQ ID NO: 3 

Cggtgccgcggggatggcgggagccggagctggagccggagctcgcggcggagcggcggcgggggtcgaggctcg 
agctcgcgatccaccgcccgcgcaccgcgcacatcctcgccaccctcggcctgcggctcagccctcggcccgcaggatg 
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gatggcgggtcagggggcctggggtctggggacaacgccccgaccactgaggctcttttcgtggcactgggcgcgggc 
gtgacggcgctcagccateccctgctctacgtgaagc^ 

accaatgtgctggggaggaagg^ctctatctgccgagcttcttcacctacgccaagtacatcgtgcaagtggatgg^ 

tagggctgttccgaggcctgagtccccggctgatgtccaacgccctctctactgtgactcggggtagcatgaagaa 

ccctccagatgagattgagcaggtttccaacaaggatgatatgaagacttccctgaagaaagttgtgaaggagac 

gagatgatgatgcagtgtgtgtcccgcatgttggcccaccccctgcatgtcatctcaatgcgctgcatggtccagffi 

acgggaggccaagtacagtggtgtgctgagctccattgggaagatto^ 

ttaatccctcacctcctgggcgatgtggttttcttgtggggctgtaacctgctggcccac 

acagcgtgagtgacaccccaggggggctgggaaacgaccagaatccaggto^ 

ggagctataccaagttcgtgatggggattgcagtgagcatgctgaccte^ 

aacaactgcgggctgcaagctgggctccccccttactccccagtgttcaaatcctggattcactgctggaagte 

gcagggccagctcttccgaggctccagcctgcttttccgccgggtgtcatcaggatcatgctttgccctggagtaac 

catct a a a aaa c acggtctcaacctggccaccg^gggtgaggcctgaccaccttgggacacctgcaagacgactccaacc 

caacaacaaccagatgtgctccagcccagccgggcttcagttccatatttgccatgtgtctgtccagatgtggggttgagcg 

ggggtggggctgcacccagtggattgggtcacccggcagacctagggaaggtgaggcgaggtggggagttggcagaat 

ccccatacxrtcgcagatttgctgagtctgtcttgt^^ 

aaggctaatggggtcagacccxaccccgtctac^ 

attetcctgctttgtacatagggtgtggte^ 

agctctgcctgtgtttttctcaacactactttt^^ 

aatgtgtcctcctcatctaatgctcatctgtttaatggtgatgcctcgcgtacaggatctggtt 
agaggttgggcagatcagtgtctctagtcctarc^ 

DEFINITION Homo sapiens presenilin 1 (PSEN1) mRNA, complete cds. 

ACCESSION AF416717SEQIDNO:4 

Atgacagagttacctgcaccgttgtcctacttccagaatgcacagatgtctgaggacaaccacctgagcaatart 
gccagaatgacaatagagaacggcaggagcacaacgacagacggagccttggccacc^^ 
accccagggtaactcccggcaggtggtggagcaagatgaggaagaagatgaggagctgacattgaEiatatggcgcc 
catgtgatcatgctctttgtccctgtgart^ 

ggatgggcagctaatctataccccattcacagaagataccgagactgtgggccagggagccctgcactcaattctg 

tgccatcatgatcagtgtcattgttgtcatgacte^^ 

ggcttattatatcatctctattgttgrtgttctttttttcattoatttactt 

cattactgttgcactcctgatctggaatmggtgtggtgggaatgatttccattcactggaaag 

gcatatctcattatgattagtgccctcatggcc^ 

gatttcggtatatgatttagtggctgttttgtgtccgaaaggtccacttcgtat^^ 

acgctttttccagctctcatttactcctcaacaatggtgtggttggtgaatatggcagaa 

agtatccaaaaattccaagtataatgcagaaagagcctgtctgccto 

ac^caggctgttcatgccaaagggtgcctgcaggcccacggcacagaaagggagtcacaagacactgttgcagagaat^ 

atgatggcgggttcagtgaggaatgggaagcccagagggacagtcatctagggcctcatcgctctacacctg^ 

gctgctgfcx:aggaactttccagcagtatccte^ 

ttcattt ' 

DEFINITION Homo sapiens presenilin 2 (Alzheimer disease 4) (PSEN2), transcript 

variant 1, mRNA. _ - - • • 

ACCESSION NM 000447 SEQ ID NO: 5 

Cgagcggcggcggagcaggcatttccagcagtgaggagacagccagaagcaagctattggagctgaaggaacctgag 
acagaagctagtcccccctctgaattttactgatga 

agcgaggacgtgggacttctcagacgtcaggagagtgatgtgagggagctgtgtgaccatagaaagtgacgtgttaaaa^ 
ccagcgctgccctctttgaaagccagggagcatcattc^ 
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acctctctgcggccccaagtgttcgtggtgcttccagaggcagggctatgctcacattcatggcctctgacagcgaggaaga 

^gtgtgatgagcggacgtccctaatgtcggccgagagccccacgccgcgctcctgccaggagggcaggcagggccc 

agaggatggagagaacactgcccagtggagaagccaggagaacgaggaggacggtgaggaggaccctgaccgctatg 

tctgtagtggggttcccgggcggccgccaggcctggaggaagagctgaccctcaaatacggagcgaagcacgtgatcat 

gctgtttgtgcctgtcactctgtg^ 

agctcatctacacgacattcactgaggacacaccctcggtgggccagcgcctcctcaactccgtgctgaacaccctcatcat 

gatcagcgteatcgtggttatgaccatettcttg^ 

atgtcttcactgatgctgctgttcctcttcacrt^ 

ccaccctcttgctgactgtctggaacttcggggcagtgggcatggtgtgcatccactggaagggccctctgg^ 
ggcctacctcatcatgatcagfgcgctcatggccctagt^ 

gcgccatctctgtgtatgatctcgtggctgtgctgtgtcccaaagggcctctgagaatgctggtagaaactgcccagg 
aaatgagcccatattccctgccctgatatoctcatc^ 

^gggtgccctccagctcccctacgacccggagatggaagaagactcctatgacagttttggggagccttcataccccga 
DEFINITION Homo sapiens F-box protein SEL10 (SEL10) mKNA, complete cds. 

ACCESSION AY008274 SEQ ID NO: 6 

Ctcagcaggtcaggacamggtaggggaaggttgaaagacaaaagca^ 

ttattaaatatatatttttaaaatttagt^ 

gagttttaaaatgtcaaaaccgggaaaacctactctaaacca^ 

accacatcaaaccgtgatgaagatatttagcattagcatcattgccc 

agttggaccatggttctgaggtccgctcttmcm 

ttgtaccatgttcagcaacaccaacaacttttggggacctcagagcagccaatggccaagggcaacaacgacgccgaatta 
catctgtccagccacctacaggcctccaggaatggctaaaaatgtttcagagctggagtggaccagagaaattgcttgct^ 
gatgaactcattgatagttgtgaaccaacacaagtaaaacatatgatgcaagtgatagaaccccagtttcaacgagactt^ 
tcattgctccctaaagagttggcactctatgtgc^ 

tactggagaattttggctgaagaceiaccttctctggagagagaaatgcaaagaagaggggattgatgaaccatt 

agagaagaaaagtaataaaaccaggmcatacacagtccatggaaaagtgcatacatcagacagcacagaattgatacte 

actggaggcgaggagaactcaaatctcctaaggtgctgaaaggacat^^ 

aaccgaatagttagtggttctgatgacaacactttaaaagtttggtcagcagtcacaggcaaatgtctgagaacato 

acatacaggtggagtatggtcatcacaaatgagagacaacatcatcattagtggatctacagatcggacactcaaagtgtgg 

aatgcagagactggagaatgtotacacaccttatatgggcatecttccactgtgcgttgtatgcatcttcatg 

gttagcggttctcgagatgccactcttagggmgggatattgagacaggccagtgtttacatgtt^ 

cagtccgctgtgttcaatatgatggcaggagggttgttagtgg 

gaaacctgtctacacacgttgcaggggcalactaatagagtctattcattacagmgatggtatccatgtggtgagtgg 

ttgatacatcaatccgtgtttgggatgtggagacagggaatt 

atggaactcaaagacaatattcttgtctctgggaatgcagattcte^ 

caaacattgcaaggtcccaacaagcatcagagtgctgtgacctgtttacagttcaacaagaactttgtaattaccagct^ 
gatggaactgtaaaactatgggacttgaaaacgggtgaattt^ 

ggagttgtgtggcggatcagagcctcaaacac^gctggtgtgtgcagttgggagtcggaatgggactgaagaaaccaa 
gctgctggtgctggactttgatgtggacatgaagtga 

ctgcccttccccctgcaaaaagaaaaaaagaaaagaaaaagaaaaaaatcccttgttctcagtggtgcaggatgttggcttg 
gggcaacagattgaaaagacctacagactaagaaggaaaagaagaagagatgacaaaccataactgacaagagaggcg 
tctgctgtctcatcacataaaaggcttcacttt^ 

ttamctttatmcttctccagtggtcattggggcagtgttaatgctgaaacatcattacagattctg^ 

tgacagctagacacctagaaaggaactgcaataatatcaaaacaa 

aaaagtcatttttctggagtggaaaagcttaaaaaaattart^ 

tngccaaccattgccaatgtcaatcaatcacagtattagcctct^ 

atgttgctoaagg^^ 
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tcaaatatgggattgttgtcccaaccct^ 

agcaaattattttttttattttttttctgctgtgacg^ 

cttmgrcactgaaacttgagccatctgt^ 

ctgcaagtaaagaattgagagtgtgtgcaaagctt^^ 

attacttgcctgtlctgtggagaaactmctttttgagggctgtggtgaatggatg 

taaaaatatataaaacacaaaattaaaataaagttgctggtcagtcttagtgttttacagte 

tattgctctgagtaactgacaaagcagaaactatt^ 

cagtcaaatgg^gcctcattctccaagagccac 

ttttttcctccttctgtltatttttttgnttgtm 

acctgacatgatggaggaaaacaarcttt^ 

gcaataaaatgtgttttttcatgtt 

Target genes (transcription factors): , 

DEFINITION Homo sapiens HES-related repressor protein 1 HERP1 mRNA, 

complete SEQ ID NO: 7 

cds. 

ACCESSION AF232238 

Gtcgaccgcctgcccaggcccggggagggaggaggcgggcgtcagggtgctgcgccccgctcggcgtccgagcttcc 
ggccgggctgtgccccgcgcggtcttcgccgggatgaagcgcccctgcgaggagacgacctccgagagcgacatggac 
gagaccatcgacgtggggagcgagaacaattactcggggcaaag^ 

acatctcagattatggcaagaaagaaaaggagagggattatagagaaaaggcgtcgggatcggata^ 
gagttgagaagacttgtgccaactgcttttgaaa 
ggatcamgaagatgcrtcaggcaacagggggtaaaggct^^ 
ggattccgagagtgcctaacagaagttgcgcgg^ 

gcggcttgtgtctcatctcagcacttgcgccacccagcgggaggcggcggccatgacatcctccatggcccacca 

atrcgctccacccgcatcactgggrcgccgcc^^ 

tcagagtcaaccccttgtegcxtctccaca^ 

ccatgcggattcagrcctccgaatgrcatc^ 

ctctctgccaccgtccacgccgcagccgcagcagccacc^^ 

cccatgcttcccccaaacgcagcagcagcagtggccgcg^ 

cagtcctcagcagaccagcagtggaacaaacaataaacctta^ 

ttgaacttcttgc^tagtaactgaatgtcctccatlteagagtcagcttaaaacctctgca 

ccgacagatccacaaaggaacaataaagctatttgagacac 

DBFENTTION Homo sapiens HES-related repressor protein 2 HERP2 mKNA, 
complete 

cds. 

ACCESSION AF232239 SEQ ID NO: 8 

Tcagtgtgtgcggaacgcaagcagwgagagcggagaggcgccgctgtagttaactcctcc 
cctocccaggaacccccagggagccagcatgaagcgagctcaccccgagtacagctcctcggacagcg 
gaccatcgaggtggagaaggagagtgcggacgagaatggaaacttgagttcggctctaggttccat^ 
ttcccagattttggccagaaaaagacggagagg 

gctgagaaggctggtacccagtgcttttgagaagcagggatctgctaagctagaaaaagc^ 

ggatcacctgaaaatgctgcatacggcaggagggaaaggttac^ 

ggatttcgggaatgcctggcagaagttgcgcgttatctgagcatcattgaaggacta^ 

actggtttcgcatctcaacaactacgcttcccagcgggaagccgcgagcggcgcccacgcgggcctcggacacattccct 
gggggac^gtcttcggacatcacccgcacatcgcgcacccgctgttgctgccccagaacggccacgggaacgcgggca 
ccacggcctcacccacggaaccgcaccaccagggcaggctgggctcggcacatccggaggcgcctgctttgcgagcgc 
cccctogcgg cagcttcggaccg^gctccctgtggtcacctccgcctccaaactgtcgctgcc 
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ctccctgtcggccttccccttctctto 

gcaaaccttggcaagccctatagaccttggggga 

aaagtttaaaatcccagctgggctggactgttgc^ 

ctttcagataatttttttmaaagactaaaggtttgttggtt^ 

aaaaactagttgttaaatmgttcaagacatta^ 

aatttacmgtaaaccagaatgattccgtt^ 

tatagttatggtctgtttttagaattaattttccaaaccactatgcttaatgtt^ 

gtgttgtataaataatattctmggggggaggggaart^ 

agcmatccaagaaagaagactagtaaattgtctgcctcctatagcagaaagg^gaatgtacaaactgtt 

catctgaccagctgctggtatctgccaggactggcagttctgatttagttaggaggaccgc^ 

gtgttggtggaaaggaaactgaaggtaattgaatagaatacgcctgcamaccagccccagcaacacaaagaa 

acacggatctcaaattcacaaatgttaacatggal^gtgatcatggtgtgcgagtggtcaattg^ 

gttaaatgcataaccteatmcctgggactgccatattttctmaactggaaatt^ 

gtggttgccaaggtatttaaaagggcmcctgcctccttctcmgatttamaam^ 

tttattctmagcaggtgtagtfc^ 

agaaagaacaaagtaaaaaaaaaaaaaaaaaaaaaaaaaaa 



DEFINITION Homo sapiens hairy (Drosophila)-homolog (HRY), mRNA. 

ACCESSION NM 005524 SEQ ID NO: 9 

Atcacacaggatccggagctggtgctgataacagcggaatcccc^ 

gatcaccaagtagccacaaaatataataaaccctcagcacttgctcagtagtmgtgaaagtctcaagtaaaaga 

ac aaaaaattctttttcgt gaagaactccaaaaataaaattntr.togfl gat? flqpflaaaaaaaaaa agga a aatgcc agctga 

tataatggagaaaaattcctcgtccccggtggctgcteccccagccagtgtcaacacgacaccggataaacc 

catctgagcacagaaagtcatcaaagcctattatgga 

aaaacactgatmggatgctctgaagaaagatagctcgcgg 

gtgaagcacctccggaacctgcagcgggcgcagatgacggctgcgctgagcacagacccaagtgtgctggggaagtac 

cgagccggcttcagcgagtgcatgaacgaggtgacccgcttcctgtccacgtgcgagggcgttaataccg^^ 

tcggctgctcggccacctggccaactgca^ 

aggcgccgccaccgcccccaccgggacccggcggcccccagcacgcgccgttcgcgccgccgccgccactcgtgccc 
atccccgggggcgcggcgccccctcccggcggcgccccctgcaagctgggcagccaggctggagaggcggctaaggt 
g^ggaggcttccaggtggtaccggctcccgatggcc^ 

cctgtcatccccgtctacaccagcaacagcggcacctccgtgggccccaacgcagtgtcaccttccagcggcccctcg^ 

acggcggactccatgtggaggccgtggcggaactgagggggctcaggccacccctcctcctaaactccccaacccacct 
ctcttccctccggactctaaaca^ 

ttctaagaagttacttmgtagagagagctgtattaagtgactgaccatgcactatam 

gcgcctttgtattataaaagctcagatgacatttcgt^ 

cttaaaatatcttcctttggggaagtttatttgaga^^ 

DEFINITION Homo sapiens hairy and enhancer of split (Drosophila) homolog 2 

(HES2), mRNA. SEQ ID NO: 10 

GenBank Acc: BG47045 8 

Gcgcggggacactcgtgcgactggggcaaggtgccc^ 
agagggcagcaaaactgggttcgaattggagagccgtcca^ 

gcggttccaggcgccggcgacgcaattccagagctgccaccgcttccccgcggagcatggggctgcctcgccgggcag 
gggacgcggcggagctgcgcaagagcctgaagccgctgctggagaagcgccggcgcgcgcgcatcaaccagagcct 
gagccagctta^ggggctcatcctgccgctgctg^^ 
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tcangaactgcttcctactctecatccaggctcctgagcagcccccagcttaagcttcagcagctccagggtaa 
cgcccagagctgactccggatctgccccagtgacaataacaagataaatgccttccattctcttc^ 

cacataffiacacagtgtttcaffigcggtaatgffi^ 

DEFINITION Homo sapiens bHLH factor Hes4 (LOC57801), mRNA. 

ACCESSION NM 021170 SEQ ID NO: 11 

Atggccgcagacacgccggggaaaccgagcgcctcgccgatggcaggagcgccggccagcgccagccggacccca 

gacaagccccggagcgcggccgagcaccgcaagtcctccaagccggtcatggagaagcggcgccgagcgcgtattaa 

cgagagcctcgctcagctcaaaaccctcatcctggacgccctcagaaaagagagctcccgccactcgaagctggagaag 

gcggacatcctggagatgaccgtgagacacctgcggagcctgcgtcgcgtgcaggtgacggccgcgctcagcgccgac 

ccggccgttctgggcaagtaccgcgccggcttccacgagtgtctggcggaggtgaaccgcttcctggccgg 

gcgtcccggccgacgtgcgctcccgcctgctgggccacctggcagcctgcctgcgccagctgggaccctcccgccgcc 

cggcctcgctgtccccggctgcccccgcagaggccccagcgcccgaggtctacgcgggccgcccgctgctgccatcgc 

toggcggccccttccctctgctcgcgccgccgctgctgccgggtctgacccgggcgctgcccgccgcccccagggcggg 

_gccgcagggcccgggtgggccctggaggccgtggctgcgctga 

HESR1, SEQ ID NO: 12 

>gi 1 5059322 1 gb | af 151522.1 1 af 151522 homo sapiens hairy and enhancer of split 
related- 1 (hesr-l) mrna, complete cds 

cccaggaacccccagggagccagcatgaagcgagctcaccccgagtacagctcctcggacagcgagctgg 
acgagaccatcgaggtggagaaggagagtgcggacgagaatggaaacttgagttcggctctaggttccat 
gtccccaactacatcttcccagattttggccagaaaaagacggagaggaataattgagaagcgccgacga 
gaccggatcaataacagtttgtctgagctgagaaggctggtacccagtgcttttgagaagcagggatctg 
ctaagctagaaaaagccgagatcctgcagatgaccgtggatcacctgaaaatgctgcatacggcaggagg 
gaaaggttactttgacgcgcacgcccttgctatggactatcggagtttgggatttcgggaatgcctggca 
gaagttgcgcgttatctgagcatcattgaaggactagatgcctctgacccgcttcgagttcgactggttt 
cgcatctcaacaactacgcttcccagcgggaagccgcgagcggcgcccacgcgggcctcggacacattcc 

ctgggggaccgtcttcggacatcacccgcacatcgcgcacccgctgttgctgccccagaacggccacggg 

aacgcgggcaccacggcctcacccacggaaccgcaccaccagggcaggctgggctcggcacatccggagg 

cgcctgctttgcgagcgccccctagcggcagcctcggaccggtgctccctgtggtcacctccgcctccaa 

actgtcgccgcctctgctctcctcagtggcctccctgtcggccttccccttctctttcggctccttccac 

ttactgtctcccaatgcactgagcccttcagcacccacgcaggctgcaaaccttggcaagccctatagac 

cttgggggacggagatcggagctttttaaagaactgatgtagaatgagggaggggaaagtttaaaatccc 

agctgggctggactgttgccaacatcaccttaaagtcgtcagtaaaagtaaaaaggaaaaaggtacactttcagat 

aattttttttttaaagactaaaggtttgttggtttacttttatcttttttaatgtttttttcat 

catgtcatgtattagcagtttttaaaaactagttgttaaattttgttcaagacattaaattgaaatagtg 

agtataagccaacactttgtgataggtttgtactgtgcctaatttactttgtaaaccagaatgattccgt - 

ttttgcctcaaaatttggggaatcttaacatttagtatttttggtctgtttttctccttgtatagttatg 

gtctgtttttagaattaattttccaaaccactatgcttaatgttaacatgattctgtttgttaatatttt 

gacagattaaggtgttgtataaataatattcttttggggggaggggaactatattgaattttatatttct 

gagcaaagcgttgacaaatcagatgatcagctttatccaagaaagaagactagtaaattgtctgcctcct 

atagcagaaaggtgaatgtacaaactgttggtggccctgaatccatctgaccagctgctggtatctgcca 

ggactggcagttctgatttagttaggagagagccgctgataggttaggtctcatttggagtgttggtgga 

aaggaaactgaaggtaattgaatagaatacgcctgcatttaccagccccagcaacacaaagaatttttaa 

tcacacggatctcaaattcacaaatgttaacatggataagtgatcatggtgtgcgagtggtcaattgagt 

agtacagtggaaactgttaaatgcataacctaattttcctgggactgccatattttcttttaactggaaa 

tttttatgtgagttttccttttggtgcatggaactgtggttgccaaggtatttaaaagggctttcctgcc 

tccttctotttgatttatttaatttgatttgggctataaaatatcatttttcaggtttattcttttagca 

ggtgtagttaaacgacctccactgaactgggtttgacctctgttgtactgatgtgttgtgactaaataaa 

aaa 
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HEY 1 ~ 

SBQIDNO:13 

>gi|20149602 [ref | nm_012258 . 2 | homo sapiens hairy/ enhancer -of -split related 
with yrpw motif 1 (heyl) , mma 

tcagtgtgtgcggaacgcaagcagccgagagcggagaggcgccgctgtagttaactcctccctgcccgcc 
gcgccgaccctccccaggaacccccagggagccagcatgaagcgagctcaccccgagtacagotcctcgg 
acagcgagctggacgagaccatcgaggtggagaaggagagtgcggacgagaatggaaacttgagttcggc 
tctaggttccatgtccccaactacatcttcccagattttggccagaaaaagacggagaggaataattgag 
aagcgccgacgagaccggatcaataacagtttgtctgagctgagaaggctggtacccagtgcttttgaga 
agcagggatctgctaagctagaaaaagccgagatcctgcagatgaccgtggatcacctgaaaatgctgca 
tacggcaggagggaaaggttactttgacgcgcacgcccttgctatggactatcggagtttgggatttcgg 
gaatgcctggcagaagttgcgcgttatctgagcatcattgaaggactagatgcctctgacccgcttcgag 
ttcgactggtttcgcatctcaacaactacgcttcccagcgggaagccgcgagcggcgcccacgcgggcct 
cggacacattccctgggggaccgtcttcggacatcacccgcacatcgcgcacccgctgttgctgccccag 
aacggccacgggaacgcgggcaccacggcctcacccacggaaccgcaccaccagggcaggctgggctcgg 
cacatccggaggcgcctgctttgcgagcgccccctagcggcagcttcggaccggtgctccctgtggtcac 
ctccgcctccaaactgtcgctgcctctgctctcctcagtggcctccctgtcggccttccccttctctttc 
ggctccttccacttactgtctcccaatgcactgagcccttcagcacccacgcaggctgcaaaccttggca 
agccctatagaccttgggggacggagatcggagctttttaaagaactgatgtagaatgagggaggggaaa 
gtttaaaatcccagctgggctggactgttgccaacatcaccttaaagtcgtcagtaaaagtaaaaaggaa 
aaaggtacactttcagataattttttttttaaagactaaaggtttgttggtttacttttatcttttttaa 
tgtttttttcatcatgtcatgtattagcagtttttaaaaactagttgttaaattttgttcaagacattaa 
attgaaatagtgagtataagccaacactttgtgataggtttgtactgtgcctaatttactttgtaaacca 
gaatgattccgtttttgcctcaaaatttggggaatcttaacatttaggtatttttggtctgtttttctcc 
ttgtatagttatggtctgtttttagaattaattttccaaaccactatgcttaatgttaacatgattctgt 
ttgttaatattttgacagattaaggtgttgtataaataatattcttttggggggaggggaactatattga 
attttatatttctgagcaaagcgttgacaaatcagatgatcagctttatccaagaaagaagactagtaaa 
ttgtctgcctcctatagcagaaaggtgaatgtacaaactgttggtggcctgaatccatctgaccagctgc 
tggtatctgccaggactggcagttctgatttagttaggaggaccgctgataggttaggtctcatttggag 
tgttggtggaaaggaaactgaaggtaattgaatagaatacgcctgcatttaccagccccagcaacacaaa 
gaatttttaatcacacggatctcaaattcacaaatgttaacatggataagtgatcatggtgtgcgagtgg 
tcaattgagtagtacagtggaaactgttaaatgcataacctaattttcctgggactgccatattttcttt 
taactggaaatttttatgtgagttttccttttggtgcatggaactgtggttgccaaggtatttaaaaggg 
ctttcctgcctccttctctttgatttatttaatttgatttgggctataaaatatcatttttcaggtttat 
tcttttagcaggtgtagttaaacgacctccactgaactgggtttgacctctgttgtactgatgtgttgtg 
actaaataaaaaagaaagaacaaagtaaaaaaaaaaaaaaaaaaaaaaaaaaa 

HEY 2 SEQ ID NO: 14 

>gi | 6912413 | ref | nm_012259 . 1 | homo sapiens hairy /enhancer- of -split related 
with yrpw motif 2 (hey2) , mrna 

tcggcgtccgagcttccggccgggctgtgccccgcgcggtcttcgccgggatgaagcgcccctgcgagga 
gacgacctccgagagcgacatggacgagaccatcgacgtggggagcgagaacaattactcggggcaaagt 
actagctctgtgattagattgaattctccaacaacaacatctcagattatggcaagaaagaaaaggagag 
ggattatagagaaaaggcgtcgggatcggataaataacagtttatctgagttgagaagacttgtgccaac 
tgcttttgaaaaacaaggatctgcaaagttagaaaaagctgaaatattgcaaatgacagtggatcatttg 
aagatgcttcaggcaacagggggtaaaggctactttgacgcacacgctcttgccatggacttcatgagca 
taggattccgagagtgcctaacagaagttgcgbggtacctgagctccgtggaaggcctggactcctcgga 
tccgctgcgggtgcggcttgtgtctcatctcagcacttgcgccacccagcgggaggcggcggccatgaca 
tcctccatggcccaccaccatcatccgctccacccgcatcacbgggccgccgccttccaccacctgcccg 
cagccctgctccagcccaacggcctccatgcctcagagtcaacGCcttgtcgcctctccacaacttcaga 
agtgcctcctgcccacggctctgctctcctcacggccacgtttgcccatgcggattcagccctccgaatg 
ccatccacgggcagcgtcgccccctgcgtgccacctctctccacctctctcttgtccctctctgccaccg 
tccacgccgcagccgcagcagccaccgcggctgcacacagcttccctctgtccttcgcgggggcattccc 
catgcttcccccaaacgcagcagcagcagtggccgcggccacagccatcagcccgcccttgtcagtatca 
gccacgtccagtcctcagcagaccagcagtggaacaaacaataaaccttaccgaccctgggggacagaag 
ttggagctttttaaatttttcttgaacttcttgcaatagtaactgaatgtcctccatttcagagtcagct 
taaaacctctgcaccctgaaggtagccatacagatgccgacagatccacaaaggaacaataaagctattt 
gagacacaaacctcacgagtggaaatgtggtattctcttttttttctctcccttttttgtttggttcaag 
gcagctcggtaactgacatcagcaacttttgaaaacttcacacttgttaccatttagaagtttcctggaa 
aatatatggaccgtaccatccagcagtgcatcagtatgtctgaattggggaagtaaaatgccctgactga 
attctcttgagactagatgggacatacatatatagagagagagtgagagagtcgtgtttcgtaagtgcct 
gagcttaggaagttttcttctggatatataacattgcacaagggaagacgagtgtggaggataggttaag 
aaaggaaagggacagaagtcttgcaataggctgcagacattttaataccatgccagagaagagtattctg 
ctgaaaccaacaggttttactggtcaaaatgactgctgaaaataattttcaagttgaaagatctagtttt 
atcttagtttgccttctttgtacagacatgccaagaggtgacatttagcagtgcattggtataagcaatt 
atttcatcagttctcagattaacaagcatttctgctctgcctgcaggcccccaggcacttttttttttgg 
atggctcaaaatatggtgctgctttatataaaccttacatttatatagtgcacctatgagcagttgccta 
ccatgtgtccaccagaggctatttaattcatgccaacttgaaaactctccagtttgtaggagtttggttt 
aatttatt cagtttcattaggactatttttatatatttatcctcttcattttctcctaatgratgcaacat 
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ctattcttgtcaccctttgggagaagttacatttctggaggtgatgaagcaaggagggagcactaggaag 
agaaaagctacaatttttaaagctctttgtcaagttagtgattgcatttgatcccaaaacaagatgaatg 
tatgcaatgggatgtacataagttatttttgcccatgcctaaactagtgctatgtaatggggttgtggtt 
ttgtttttttcgatttcgtttaatgacaaaataatctcttaatatgctgaaatcaagcacgtgagagttt 
ttgtttaaaagataagagacacagcatgtattatgcacttcatttctctactgtgtggagaaagcaataa 
acattatgagaatgttaaacgttatgcaaaattatacttttaaatatttgttttgaaattactgtaccta 
gtcttttttgcattactttgtaacctttttctatgcaagagtctttacataccactaattaaatgaagtc 
ctttttgactatt 

HEYL SEQ ID NO:15 

>gi 1 19923414 | ref )nm_01457l .2 | homo sapiens hairy/ enhancer- of -split related 
with yrpw motif -like (heyl) , nirna 

accaggcagcctgcgttcgccatgaagcgacccaaggagccgagcggctccgacggggagtccgacggac 
ccatcgacgtgggccaagagggccagctgagccagatggccaggccgctgtccacccccagctcttcgca 
gatgcaagccaggaagaaacgcagagggatcatagagaaacggcgtcgagaccgcatcaacagtagcctt 
tctgaattgcgacgcttggtccccactgcctttgagaaacagggctcttccaagctggagaaagccgagg 
tcttgcagatgacggtggatcacttgaaaatgctccatgccactggtgggacaggattctttgatgcccg 
agccctggcagttgacttccggagcattggttttcgggagtgcctcactgaggtcatcaggtacctgggg 
gtccttgaagggcccagcagccgtgcagaccccgtccggattcgccttctctcccacctcaacagctacg 
cagccgagatggagccttcgcccacgcccactggccctttggccttccctgcctggccctggtctttctt 
ccatagctgtccagggctgccagccctgagcaaccagctcgccatcctgggaagagtgcccagccctgtc 
ctccccggtgtctcctctcctgcttaccccatcccagccctccgaaccgctccccttcgcagagccacag 
gcatcatcctgccagcccggaggaatgtgctgcccagtcgaggggcatcttccacccggagggcccgccc 
cctagagaggccagcgacccctgtgcctgtcgcccccagcagcagggctgccaggagcagccacatcgct 
cccctcctgcagtcttcctccccaacaccccctggtcctacagggtcggctgcttacgtggctgttccca 
cccccaactcatcctccccagggccagctgggaggccagcgggagccatgctctaccactcctgggtctc 
tgaaatcactgaaatcggggctttctgagctgccccttcaccaccccgccccaaggaataaggaaggttc 
ttttaccaggagcccaaaaaagggcactgccttttctgctttgcttcgtggactggctcatatgtgaagg 
cacgttctccagccatcagaggccccctcctcctccaacccatctctccttctcactgttatcccagctt 
atccacccagctctcctggagctgttctggtctcagaggcttggttccatttctcacctgaacagatgag 
tcctgggagagaccctcagagatccgcccagacccctctcctgccctctgcacaccagcagcaggcatga 
accttgggtctgggaaaaagctttaacctgcagggcaccaggacccaaggcaggctgttccttggggcgg 
tcagaccccagtcaggagcaatgactgactggctgcagccttcccacgccaagaggctggaacatagtgt 
ctgcctcgcttcctggagatagtaactgagcaggggctacaaagaggtctcctgggaaccctgtctgccc 
cttcccacctgtccttgggccacaccatcacactgaaccacaggacagaccctttctccaccacagccaa 
ggccbggagactgggggcccagcagagcctgctcccaccctcctcccagcagcagacacccaccctctca 
ctgactaacaggtccctgcacacagctggcctggtaaacccagctgggaggtttctaggcagcagcaaaa 
ctctgtgacagggtgtcctcacaccaggccttggacagctctcccagacaggagccagggttgagcaatg 
gagagcccagcccccacgtcttacagtcgccatcctccaggcgtgtggtccctccccattgggtgcacag 
tgcagaggggccgtggccccatgtgatggtgcgcagagaggaacctcttgggattcagcaccagacgtct 
. gtgctgcctggtttgcatccggctcacagagcccagactgctggaacagccaaggactgtcaggctggac 
aaaaataactgcaaggaggggcaagagaaaggatgattcgaggcaccttggcccttcaaggtcatgcagt 
gggtcgagcgcctgagatcctgttcaccaggactccacagagctggctctgctcagaagccatttcattc 
cccggctccaccctaggccactttttctaacagaggaaacaaatggtccagcagtcgttcccagcagaac 
agcggagcctggactgacacccagtgggaccagtgttgccacaccagttgataaaatgcagaaacccttc 
tgtactcgttggtaaatatctactcccccaagtgactccaggtgccccccaccgcctggcacttccccca 
ggactcctacgatctggttactgcctggccgatccaaggctgtggagtcccagagccagcagttcactgg 
tgctcattGcacactggttagataettcagttgtcacccctgggaagattctcccacctcctccctttga 
tggaaccaccctccccagaggctgcattgaggagactccacagactgaaaagtgagtttgcagaaacctt 
ggggaaaagggccctttcaaagaagtggataagagggaggagatcattgagtgacccagaaagctctttt 
gaaaagacagactcctcaaggagagataaagaggaaagcacctctttcattttttagtgtgagctaattc 
catcagactgctgtcctcctggacccatctgagatgtgcagtagcaaggagaggggggatcattttagag 
agtgggtcattggcagggagtgctccggagggaggcagaggggagactgtggtagaaggaagacagaact 
cacacatgctcccaggattggggacagggacagaggaggtaacagaaggcaaaggccagtttcGccgtta 
tcatgaaggggcccactcaggacaggaacaaggacaactcctcctcctcctcctcctctcctgctgctcc 
tgggataccaggtcagtgatgtagtcttgcagtttggcaacttcctagcctgagaatccctagtggggct 
gtgggaaacacatttccacgttgcaagcatgcaactccaaagaatctgtgatgccactgaaatgagatgg 
gaatgatccagctctttcagcatcttggttgaacttgctttcattgtccctgggatattgtggaaggaaa 
ggtgactgtgtgatctgattctgtggtcaaggacttgcatcttgtgtttctatccccaagccttcctggt 
gtctccaactcctaccccattgcatgggttgttgcggacatccaataaagatttttttagtgcttctgga 
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaacc 



HRT1 SEQ ID NO:16 

atgaagcgagctcaccccgagtacagctcctcggacagcgagctggacgagaccatcgaggtggagaagg 
agagtgcggacgagaatggaaacttgagttcggctctaggttccatgtccccaactacatcttcccagat 
tttggccagaaaaagacggagaggaataattgagaagcgccgacgagaccggatcaataacagtttgtct : 
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gagctgagaaggctggtacccagtgcttttgagaagcagggatctgctaagctagaaaaagccgagatcc 
tgcagatgaccgtggatcacctgaaaatgctgcatacggcaggagggaaaggttactttgacgcgcacgc 
ccttgctatggactatcggagtttgggatttcgggaatgcctggcagaagttgcgcgttatctgagcatc 
attgaaggactagatgcctctgacccgcttcgagttcgactggtttcgcatctcaacaactacgcttccc 
agcgggaagccgcgagcggcgcccacgcgggcctcggacacattccctgggggaccgtcttcggacatca 
cccgcacatcgcgcacccgctgttgctgccccagaacggccacgggaacgcgggcaccacggcctcaccc 
acggaaccgcaccaccagggcaggctgggctcggcacatccggaggcgcctgctttgcgagcgcccccta 
gcggcagcctcggaccggtgctccctgtggtcacctccgcctccaaactgtcgccgcctctgctctcctc 
agtggcctccctgtcggccttccccttctctttcggctccttccacttactgtctcccaatgcactgagc 
ccttcagcacccacgcaggctgcaaaccttggcaagccctatagaccttgggggacggagatcggagctt 
tttaa 

hrt2 SEQ ID NO:17 

>gi 1 11127955 |gb|af 311884 ,l)af 311884 homo sapiens hairy-related transcription 
factor 2 mrna, complete cds 

atgaagcgcccctgcgaggagacgacctccgagagcgacatggacgagaccatcgacgtggggagcgaga 
acaattactcggggcaaagtactagctctgtgattagattgaattctccaacaacaacatctcagattat 
ggcaagaaagaaaaggagagggattatagagaaaaggcgtcgggatcggataaataacagtttatctgag 
ttgagaagacttgtgccaactgcttttgaaaaacaaggatctgcaaagttagaaaaagctgaaatattgc 
aaatgacagtggatcatttgaagatgcttcaggcaacagggggtaaaggctactttgacgcacacgctct 
tgccatggacttcatgagcataggattccgagagtgcctaacagaagttgcgcggtacctgagctccgtg 
gaaggcctggactcctcggatccgctgcgggtgcggcttgtgtctcatctcagcacttgcgccacccagc 
gggaggcggcggccatgacatcctccatggcccaccaccatcatccgctccacccgcatcactgggccgc 
cgccttccaccacctgcccgcagccctgctccagcccaacggcctccatgcctcagagtcaaccccttgt 
cgcctctccacaacttcagaagtgcctcctgcccacggctctgctctcctcacggccacgtttgcccatg 
cggattcagccctccgaatgccatccacgggcagcgtcgccccctgcgtgccacctctctccacctctct 
cttgtccctctctgccaccgtccacgccgcagccgcagcagccaccgcggctgcacacagcttccctctg 
tccttcgcgggggcattccccatgcttcccccaaacgcagcagcagcagtggccgcggccacagccatca 
gcccgcccttgtcagtatcagccacgtccagtcctcagcagaccagcagtggaacaaacaataaacctta 
ccgaccctgggggacagaagttggagctttttaa 



hrt3 

SEQ 1D:NQ: 18 . __ 

>gi|11127957|gb|af311885.1|af311885 homo sapiens hairy-related transcription 
factor 3 mrna/ complete cds 

atgaagcgacccaaggagccgagcggctccgacggggagtccgacggacccatcgacgtgggccaagagg v . 

gccagctgagccagatggccaggccgctgtccacccccagctcttcgcagatgcaagccaggaagaaacg 

cagagggatcatagagaaacggcgtcgagaccgcatcaacagtagcctttctgaattgcgacgcttggtc 

cccactgcctttgagaaacagggctcttccaagctggagaaagccgaggtcttgcagatgacggtggatc 

acttgaaaatgctccatgccactggtgggacaggattctttgatgcccgagccctggcagttgacttccg 

gagcattggttttcgggagtgcctcactgaggtcatcaggtacctgggggtccttgaagggcccagcagc 

cgtgcagaccccgtccggattcgccttctctcccacctcaacagctacgcagccgagatggagccttcgc 

ccacgcccactggccctttggccttccctgcctggccctggtctttcttccatagctgtccagggctgcc 

agccctgagcaaccagctcgccatcctgggaagagtgcccagccctgtcctccccggtgtctcctctcct 

gcttaccccatcccagccctccgaaccgctccccttcgcagagccacaggcatcatcctgccagcccgga 

ggaatgtgctgcccagtcgaggggcatcttccacccggagggcccgccccctagagaggccagcgacccc 

tgtgcctgtcgcccccagcagcagggctgccaggagcagccacatcgctcccctcctgcagtcttcctcc 

ccaacaccccctggtcctacagggtcggctgcttacgtggctgttcccacccccaactcatcctccccag 

ggccagctgggaggccagcgggagccatgctctaccactcctgggtctctgaaatcactgaaatcggggc 

tttctga 

chfl SEQ ID NO: 19 

>gi 1 6636408 |gb | af 173901.1 1 af 173901 homo sapiens basic helix- loop-helix 
factor 1 (chfl) mma, complete cds 

cggccgcgtcgacgggaaagagccgctagagcagaccgcgccgccgccggagccgcgcctgcccaggccc 
ggggagggaggaggcgggcgtcagggtgctgcgccccgctcggcgtccgagcttccggccgggctgtgcc 
ccgcgcggtcttcgccgggatgaagcgcccctgcgaggagacgacctccgagagcgacatggacgagacc 
atcgacgtggggagcgagaacaattactcggggcaaagtactagctctgtgattagattgaattctccaa 
caacaacatctcagattatggcaagaaagaaaaggagagggattatagagaaaaggcgtcgggatcggat 
aaataacagtttatctgagttgagaagacttgtgccaactgcttttgaaaaacaaggatctgcaaagtta 
gaaaaagctgaaatattgcaaatgacagtggatcatttgaagatgcttcaggcaacagggggtaaaggct 
actttgacgcacacgctcttgccatggacttcatgagcataggattccgagagtgcctaacagaagttgc 
gcggtacctgagctccgtggaaggcctggactcctcggatccgctgcgggtgcggcttgtgtctcatctc 
agcacttgcgccacccagcgggaggcggcggccatgacatcctccatggcccaccaccatcatccgctcc 
acccgcatcactgggccgccgccttccaccacctgcccgcagccctgctccagcccaacggcctccatgc 
ctcagagtcaaccccttgtcgcctctccacaacttcagaagtgcctcctgcccacggctctgctctcctc 
acggccacgtttgcccatgcggattcagccctccgaatgccatccacgggcagcgtcgccccctgcgtgc _^ 
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cacctctctccacctctctcttgtccctctctgccaccgtccacgccgcagccgcagcagccaccgcggc 
tgcacacagcttccctctgtccttcgcgggggcattccccatgcttcccccaaacgcagcagcagcagtg 
gccgcggccacagccatcagcccgcccttgtcagtatcagccacgtccagtcctcagcagaccagcagtg 
gaacaaacaataaaccttaccgaccctgggggacagaagttggagctttttaaatttttcttgaacttct 
tgcaatagtaactgaatgtcctccatttcagagtcagcttaaaacctctgcaccctgaaggtagccatac 
agatgccgacagatccacaaaggaacaataaagctatttgagacacaaaaagtcgacgcggccgcgaatt 



chf2 SEQ ID NO:20 

>gi J 5802652 | gb | af 176422.1 1 af 176422 homo sapiens cardiovascular helix-loop- 
nelix factor 2 (chf2) mrna, complete cds 

gaattcgcggccgcgtcgaccgagagcggagaggcgccgctgtagttaactcctccctgcccgccgcgcc 
gaccctccccaggaacccccagggagccagcatgaagcgagctcaccccgagtacagctcctcggacagc 
gagctggacgagaccatcgaggtggagaaggagagtgcggacgagaatggaaacttgagttcggctctag 
gttccatgtccccaactacatcttcccagattttggccagaaaaagacggagaggaataattgagaagcg 
ccgacgagaccggatcaataacagtttgtctgagctgagaaggctggtacccagtgcttttgagaagcag 



^ rr I — *«w« B woyuuu y uuuyaggt g agaaggccggcacccagtgcttttgagaagcag 
ggatctgctaagctagaaaaagccgagatcctgcagatgaccgtggatcacctgaaaatgctgcatacgg 
caggagggaaaggttactttgacgcgcacgcccttgctatggactatcggagtttgggatttcgggaatg 
cctggcagaagttgcgcgttatctgagcatcattgaaggactagatgcctctgacccgcttcgagttcga 
ctggtttcgcatctcaacaactacgcttcccagcgggaagccgcgagcggcgcccacgcgggcctcggac 
acattccctgggggaccgtcttcggacatcacccgcacatcgcgcacccgctgttgctgccccagaacgg 
ccacgggaacgcgggcaccacggcctcacccacggaaccgcaccaccagggcaggctgggctcggcacat 
ccggaggcgcctgctttgcgagcgccccctagcggcagcctcggacbggtgctccctgtggtcacctccg 



^^ayctyaugcccgccctigcgagcgccccctagcggcagcctcggaccggtgctccctgtggtcacctccg 
cctccaaactgtcgccgcctctgctctcctcagtggcctccctgtcggccttccccttctctttcggctc 
cttccacttactgtctcccaatgcactgagcccttcagcacccacgcaggctgcaaaccttggcaagccc 
tatagaccttgggggacggagatcggagctttttaaagaactgatgtagaatgagggaggggaaagttta 
aaatccagctgggctggactgttgccaacatcaccttaaagtcgtcagtaaaagtaaaaaggaaaaaggt 
acactttcagataattttttttttaaagactaaaggtttgttggtttacttttttcttttttaatgtttt 
tttcatcatgtcatgtattagcagtttttaaaaaactagttgttaaattttgttcaagacattaaattga 
aatagtgagtataagccaacactttgtgataggtttgtactgtgcctaatttactttgtaaaccagaatg 
attccgtttttgcctcaaaatttggggaatcttaacatttaatatfctfcfcaafc^^ 



ZZ ^ 3 ^^«a^auuutstgataggctcgtactgcgcccaatttactttgtaaaccagaatg 
attccgtttttgcctcaaaatttggggaatcttaacatttagtatttttggtctgtttttctccttgtat 
agttatggtctgtttttagaattaattttccaaaccactatgcttaatgttaacatgattctgtttgtta 
atattttgacagattaaggtgttgtataaataatattcttttggggggaggggaactatattgaatttta 
catttctgagcaaagcgttgacaaatcagatgatcagctttatccaagaaagaagactagtaaattgtct 
gcctcctatagcagaaaggtgaatgtacaaactgttggtggccctgaatccatctgaccagctgctggta 
tctgccaggactggcagttctgatttagttaggagagagccgctgataggttaggtctcatttggagtgt 
cggtggaaaggaaactgaaggtaattgaatagaatacgcctgcatttaccagccccagcaacacaaagaa 
tttttaatcacacggatctcaaattcaraaatgttaacatqqataaataatcataatatacoaoi-onhra 



Z — =>' — — 3 ^a a av.uLyi.Ladcicyc;ai:aacci:aactttcctgggactgccatattttcttttaa 
ctggaaatttttatgtgagttttccttttggtgcatggaactgtggttgccaaggtatttaaaagggctt 
tcctgcctccttctctttgatttatttaatttgatttgggctataaaatatcatttttcaggtttattct 
tttagcaggtgtagttaaacgacctccactgaactgggtttgacctctgttgtactgatgtgttgtgact 
aaataaaaaagaaagaacaaagaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 

gridlock SEQ ID NO: 21 

>gi | 7274451 | gb | af 237949.1 | af 237949 homo sapiens gridlock mrna, complete cds 

agggtgctgcgccccgctcggcgtccgagcttccggccgggctgtgccccgcgcggtcttcgccgggatg 

aagcgcccctgcgaggagacgacctccgagagcgacatggacgagaccatcgacgtggggagcgagaaca 

attactcggggcaaagtactagctctgtgattagattgaattctccaacaacaacatctcagattatggc 

aagaaagaaaaggagagggattatagagaaaaggcgtcgggatcggataaataacagtttatctgagttg 

agaagacttgtgccaactgcttttgaaaaacaaggatctgcaaagttagaaaaagctgaaatattgcaaa 

cgacagtggatcatttgaagatgcttcaggcaacagggggtaaaggctactttgacgcacacgctcttgc 

*™; 9 P ctt f at9a9cat ^ 

" aC tcctcg 9atccgctgcgggtgcggcttgtgtctcatctcagcacttgcgccacccagcggg 
aggcggcggccatgacatcctccatggcccaccaccatcatccgctccacccgcatcactgggccgccgc 
cttccaccacctgcccgcagccctgctccagcccaacggcctccatgcctcagagtcaaccccttgtcgc 
ctctccacaacttcagaagtgcctcctgcccacggetctgctctcctcacggccacgtttgcccatgcgg 
„^^ a pf C ^ CC9aatsccatccac 9Sf9 ca 9 c 9rtcgccccctgcgtgccacctctctccacctctctctt 
gcccctctctgccaccgtccacgccgcagccgcagcagccaccgcggctgcacacagcttccctctgtcc 
*" 9 ° 9 P 99 . cattccccat 9^ 

cgcccttgtcagtatcagccacgtccagtcctcagcagaccagcagtggaacaaacaataaaccttaccg 
accctgggggacagaagttggagctttttaaatttttcttgaacttcttgcaatagtaactgaatgtcct 
t " 9agt f a9Cttaaaacctct 9 caccct 9 aa 99tagccatacagatgccgacagatccacaaag 
? aa v aa Zf aa9C tattt9a9acacaaacctcac 9 a 9 t 99aaatgtggtattctcttttttttctctccct 
Zlll 9 t "F fctCaa99Ca9ctcg9taact9acatca9Caa cttttgaaaacttcacacttgttaccat 
^ff? 39 tt:t f ct 99 aaaa tatatggaccgtaccatccagcagtgcatcagtatgtctgaattggggaag 
„ aaaa 5 9C f Ctgact:9aattcfcct ^9ag a ctagatgggacatacatatatagagagagagtgagagagtc 
gtgtttcgtaagtgcctgagcttaggaagttttcttctggatatataacattgcacaagggaagacgagt 
gtggaggataggttaaga aaggaaagggacagaagtcttgcaatapgctgcagaca 
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DEFINITION Homo sapiens hairy/enhancer of split 6 (HES6) mKNA, complete cds. 

ACCESSION AF260237 SEQ ID NO: 22 

Ctccggtccccgccgctccccgtccccgctgctcctagcccctgccgcgtccccggcggagcgggcatggcgccaccc 

gcggcgcctggccgggaccgtgtgggccgtgaggatgaggacggctgggagacgcgaggggaccgcaaggcccgga 

agcccctggtggagaagaagcggcgcgcgcggatcaacgagagcctgcaggagctgcggctgctgctggcgggcgcc 

gaggccaagctggagaacgccgaagtgctggagctgacggtgcggcgggtccagggtgtgctgcggggccgggcgcg 

cgagcgcgagcagctgcaggcggaagcgagcgagcgcttcgctgccggctacatccagtgcatgcacgaggtgcacac 

gttcgtgtccacgtgccaggccatcgacgctaccgtcgctgccgagctcctgaaccatctgctcgagtccatgccgctgc^ 

gagggcagcagcttccaggatctgctgggggacgccctggcggggccacctagagcccctggacggagtggctggcct 

gcggggggcgctccgggatccccaatacccagccccccgggtcctggggacgacctgtgctccgacctggaggaggcc 

cctgaggctgaactgagtcaggctcctgctgaggggcccgacttggtgcccgcagccctgggcagcctgaccacagccc 

aaattgcccggagtgtctggaggccttggtgaccaatgccagccagagtcctgcgggggtgggcccggccctccctggat 

ctcctccctectcccaggggttcagatgtggtgg& 

ggcttgcagggcagcccctggtaaccagcccagtcaggccccagccccgtttcttaagaaacltttagggaccctgcag 

ctggagtgggtggagggagggagctacgggcaggaggaagaatmgtagagctgccagcgctctcccaggttcaccc 

cccaggcttoaccagccctgtgcgggctotgggggcagaggtggcagaaatggtgctgggcactagtgttcca 

cctgggctaaacaaaagcttgaacttgccacttcagcggggagatgagaggcaggtgcactgagctgcactgcccagagc 

tgtgatgctctgtacatcttgmgtagcacacttgag 

ttggagttagtt 



DEFINITION Homo sapiens bHLH factor Hes7 (HBS7), mRNA. 

ACCESSION NM_032580 SEQ ID-NO: 23 

Atggtcacccgggatcgagctgagaatagggacggccccaagatgctcaagccgcttgtggagaagcggcgccggga. 

ccgcatcaaccgcagcctggaagagctgaggctgctgctgctggagcggacccgggaccagaacctccggaacccgaa 

gctggagaaagcggagatattggagttcgccgtgggctacttgagggagcgaagccgggtggagcccccgggggttccc 

cggtccccagtccaggacgccaaggcgctcgccagctgctacttgtccggtttccgcgagtgcctgcttcgcttggcgg 

atcgcgcacgacgccagcccgaccgcccgcgcccagctcttctccgcgctgcacggctatctgcgccccaaaccgcccc 

ggcccaagccggtagatccgaggcctccagcgccgcgcccatccctggaccccgccgcaccggcccttggccctgcgc 

tgcaccagcgccccccagtgcaccagggccaccctagcccgcgctgcgcatggtccccatccctctgctccccgcgcgc 

cggggattctggcgcgccggcgcccctcaccggactgctgccgccgccaccgccgcctcacagacaagacggggcgc 

ccaaggccccgctgcccccgccgcccgctttctggagaccttggccctga 

Wnt pathway 

Wnt ligand processing factors: 

DEFINITION Homo sapiens low density lipoprotein-related protein 1 

(alpha-2-macroglobulin receptor) (LRP1), raRNA. ; 

ACCESSION XM 017228 SEQ ID NO:24 

Cagcggtgcgagctccaggcccatgcactgaggaggcggaaacaaggggagcccccagagctccatcaagccccctc 

caaaggctcccctacccggtccacgccccccaccccccctccccgcctcctcccaattgtgcatttttgcagccggaggcg 

gctccgagatggggctgtgagcttcgcccggggagggggaaagagcagcgaggagtgaagcgggggggtggggtga 

agggtttggatttcggggcagggggcgcacccccgtcagcaggccctccccaaggggctcggaactctacctcttcaccc 

acgcccctggtgcgctttgccgaaggaaagaataagaacagagaaggaggagggggaaaggaggaaaagggggacc 

ccccaactggggggggtgaaggagagaagtagcaggaccagaggggaaggggctgctgcttgcatcagcccacaccat 

gctgaccccgccgttgctcctgctgctgcccctgctctcagctctggtcgcggcggctatcgacgcccctaagacttgcagc 
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cccaagcagtttgcctgcagagatcaaataacctgtatctcaaagggctggcggtgcgacggtgagagggactgcccaga 
cggatctgacgaggcccctgagatttgtccacagagtaaggcccagcgatgccagccaaacgagcataactgcctgggta 
ctgagctgtgtgttcccatgtcccgcctctgcaatggggtccaggactgcatggacggctcagatgaggggccccactgcc 
gagagctccaaggcaactgctctcgcctgggctgccagcaccattgtgtccccacactcgatgggcccacctgctactgca 



atgcaccaacacagacggctccttcatatgtggctgtgttgaaggatacctcctgcagccggataaccgctcctgcaaggcc 

aagaacgagccagtagaccggccccctgtgctgttgatagccaactcccagaacatcttggccacgtacctgagtggggc 

ccaggtfgtctaccatcacacctacgagcacgcg^ 

gggtgcatgttggggacagtgctgctcagacgcagctcaagtgtgcccgcatgcctggcctaaagggcttcgtggatgag 

cacaccatcaacatctccctcagtctgcacc - 

DEFINITION Homo sapiens low density lipoprotein-related protein 2 (LRP2), 



mRNA. 



ACCESSION XM 002645 SEQ ID NO:25 



Gcagacctaaaggagcgttcgctagcagaggcgctgccggtgcggtgtgctacgcgcgcccacctcccggggaaggaa 
cggcgaggccggggaccgtcgcggagatggatcgcgggccggcagcagtggcgtgcacgctgctcctggctctcgtcg 
(Xtgcctagcgccggccagtggccaagaatgtgacagtgcgcatmcgctgtggaagtgggcattgcatccctgcagact 
ggaggtgtgatgggaccaaagactgttcagatgacgcggatgaaattggctgcgctgttgtgacctgccagcagggctattt 
caagtgccagagtgagggacaatgcatccccaactwtgggtgtgtgaccaagatcaagactgtgatgatggctcagatga 
acgtcaagattgctcacaaagtacatgctcaagtcatcagataacatgctccaatggtcagtgtatcccaagtgaatacaggt 
gcgaccacgtcagagactgccccgatggagctgatgagaatgactgccagtacccaacatgtgagcagcttacttgtgaca 



agatatgcttgcacaatgagtmcatgtggcaatggagagtgtatcccte^ 

agacggcagtgacgaacatgcttgcaactatccgacctgcggtggttaccagttcacttgccccagtggccgatgcatttatc 
aaaactgggtttgtgatggagaagatgactgtaaagataatggagatgaagatggatgtgaaagcggtcctcatgatgttcat 
aaatgttccccaagagaatggtcttgcojagagtcgggac 

caggaagagaagatgaaaacaacactegtaccggaaaatactgtagtetgactctgtgctctgcGttgaa^ 

gtgccatgagacgccgtatggaggagcgtgtttttgtcccccaggttatatcatcaaccacaatgacagccgtacrt^ 

agmgatgattgccagatatggggaamgtgaccagaagtgtgaaagccgacctggccgtcacctgtgccactgtgaaga 

agggtatatcttggagcgtggacagtattgcaaagctaatgattcctoggcgaggcctccattatcttctccaatggtcgggat 

ttgttaattggtgatattcatggaaggagcttccggatrc^ 

cactatcacctgcaaagagtttmggacagacaccgtgcaaaataaggtttmcagttgacattaatggtt^ 

ggttctcaatgtttctgttgaaaccccagagaacctggctgtggactgggttaataataaaatctatctagtggaaaccaaggt 

caaccgcatagatatggtaaamggatggaagctatcgggttacccttataactgaaaacttggggcatcctagaggaatt^ 

wgtggacccaactgttggttatttattWctcagattgggagagcGtttctggggaacctaagctggaaagggca 

atggcagcaaccgtaaagacttggtgaaaacaaagctgggatggcctgctggggtaactctggatatgatatcgaagcgtg 

tttactgggttgactctcggmgattacattgaaactgtaacttatgatggaattcaaagggaagactgtaglte 



aacaagttcacagagaccaacccacaagtgtactaccaggcttccctgaggccctatggagtgactgtttaccat^ 
gacagccctatgctaccaatccgtgtaaagataacaatg^ 

atgatggtttgggtttccgttgcaagtgcacattcggctt<xaactggatacagatgagcgccactgcattgctgttcagaattt 

cctcatttWcatcccaagttgctattcgtgggatcccgttcaccttgtctacccaggaagatgtcatggttcca 

atccttcmctttgtcgggattgatmgacgcccaggacagcac^^ 

aaagattgatggcacaggaagagaaattctcgcagctaacagggtggaaaatgttgaaagtttggcttttgattggatttcaa 

agaatctctattggacagactctcattacaagagtatcagtgtcatgaggctagctgataaaacgagacgcacagtagtt^ 

tamaaataacccacggtcggtggtagttcatccttt 

gagcatggagtgacggatctcacctcttgcctgtaataaacactactcttggatggcccaatggcttggccatcgattgggct 
gcttcacgattgtactgggtagatg cctatmgataaaattgagcacagcaocfflgatggtttagacagaagaagactgggc 
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catatagagcagatgacacatccgtttggacttgccatctttggagagcatttattttttactgactgg 

tcgagtcaggaaagcagatggtggagaaatgacagttatccgaagtggcatt^^ 

tcaacatccagactggttctaacgcxjtgtaatcaacccacgcatcctaacggtgactgcagccacttctgcte 

aamccagcgagtgtgtgggtgcccttatggaatgaggctggcttccaatcacttgacatgcgagggggacccaaccaatg 

aaccacccacagagcagtgtggcttattttcc^^ 

cgatgattgtcatgataacagtgatgagcaactatgtggcacacttaataatacctgttcatcttcggcgttca 

ggggagtgcattCGtgcacactggcgctgtgacaaacgcaacgactgtgtggatggcagtgatgagcacaactgccccac 

ccacgcacctgcttcctgccttgacacccaata^ 

acaatgattgtggggatggatctgatgaaaagaactgcaatt^ 

catcgatgjattgacctatcgtttgtct^ 

actgcttctcaattcaagtgtgccagtggggaiaaat^ 

ctcggatgaagcaggctgtccaaccaggcctcctggtatgtgccactcagatgaatttcagtgccaagaagatggtatctgc 

atcccgaacttctgggaatgtgatgggcatccagactgcctctatggatctgatgagcacaatgcctgtgtccccaagacttg 

cccttcatcatatttccactgtgacaacggaaactgcatccacagggcatggctctgtgatcgggacaatgactgcggggat 

atgagtgatgagaaggactgccctactcagccctttcgrt 

aatctgagtgtagtgtgtgatggcatcttt^ 

agatttcaatggtggttgtactcacgagtgtgtte^ 

atgattctaagacctgtgaagacatogatgaatgtgatatt 

cggtgctcgtg^gatacaggctacatgttagaaagtgatgggaggacttgcaaagttacagcatctgagagtctgct^ 

gtggcaagteagaacaaaattattgccgacagtgfc^ 

attgtagctgttgattttgattcaattagtg^ 

ggaacggacagaagagtggtatttgacagtagcatcatctt^ 

tggacagactetgctctggaaacaattgaagtctcca 

caaatccaagaggactagcattagatcccagaatgaatgagcatctactgttctggtctgactggggccaccaccctcgcat 

cgagcgagccagcatggacggcagcatgcgcactgtcattgtccaggacaagatcttctggccctgcggcttaactattga 

ctaccccaacagactgctctacttcatggactcrt^ 

gtgatagccagtgatttgattatacggcacccctatgccc^ 

gtcgggttatgcgagccaacaagtggcatggagggaaccagtca - 

gcggttcatccttcgaaacaaccaaattccgtgaatc^ 

ggcx^tcatttttactcctgtgtttgtccttcaggatggagtctgtctcctgatctcctgaa 

aataactgtaaggcaacatotaattmggaatctccctt^ 

gatacagaatggtttagatgftgaatttgatgatgrt^ 

gaagacagatggcaccaacaggacagtotttgcttctatate^ 

aagaaacctttattctaccaatcctagaactcagtcaatx^ 

gattgccaatgatgggacagctcttggagttggcttte^ 

agaccaaggaactgacagtggggttcctgccaagatcgccagtgc^ 

gggaacctcgaacacctggagtgtgtcactcttgacatcgaagagcagaaactctactgggcagtcactggaagagga^ 

gattgaaagaggaaacgtggatggaacagatcgaatgatcctggtacaccagctttcccacccctggggaattgcagtcca 

tgattctttcctttattatactgatgaacagtatgaggtcattgaaagagttgataaggccactggggccaacaa^ 

agagataatgttccaaatctgaggggtcttcaagtttatcacagacgcaatgccgccgaatcctcaaatggctgtagcaacaa 

catgaatgcctgfcagcagatttgcctgcct^ 

gataatcggtcctgctctccatataactcttte^ 

attcagaaaccatggtgccggtggcaggccaaggacgaaacgcactgcatgtggatgtggatgtgtcctctggct^ 

tggtgtgatmagcagctcagtggcatctgataatgcgatccgtagaattaaaccagatggatcttctctga 

cacatggaataggagaaaatggagtccggggtattgcagtggattg^ 

ctgaaacactgatagaagttctgcggatcaatactacttac^ 

ttgttgtagatcccaagaacagatacctcttctgggc^^ 
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caatcgaacagtgcttgtgtcagagggcattgtcaca^ 

gttgatgattetttagatataattgcaaggatt 

tccttatggcatcactgttmgaaaa^ 

gagaacacagagccacccacagtgataagagacaatatoaactggctaagagatgtgaccatctttgacaagcaagto 
gccccggtcaccagcagaggtcaacaacaacccttgcttggaaaacaatggtgggtgctctcatctctgcttt 
gattgcacaccccaaaatgtgactgtgcctttgggaccctgcaaagtgatggcaagaattgtg 
ctcatetttgccttgtctaattecttgagaagcto 

aaagaactgtcatg^tctagactatgacagtgtaagtgatagaatctacttcacacaaaatttagccte^ 

tttcctatgccaccctgtcttcagggatccatactccaactgtcattgcttcaggtataggg 

tggattactagaagaatttattacagtgactacctc 

atagcccgcgttccaaaaccaagagcaattgtgttagatccrt^ 

ccaaaatcgagagagccacattgggaggaaacttecgcgfc 

ctctggactatgaagaggaccttctctactgggtggatgctagtctgcagaggattgaacgcagcactctgacg 
tcgtgaagtcattgtcaatgcagccgttcatgct^ 

aagaattoccgagctaacaaatatgacgggtcaggtcagattgcaatgaccacaaatttgctctcccagcccaggggaatc 
aacactgttgtgaagaaccagaaacaacagtgtaacaatcctt^ 

caggtccaaatggtgccgagtgccagtgtccacatgagggcaactggtatttggccaacaacaggaagcactgcattgtgg 
acaatggtgaacgatgtggtgcatcttccttcacctgctccaatgggcgctgcatctcggaagagtgg 
atogactgtggggatggcagtgatgagatggaaagtg^tgtgcacttcacacctgctcaccgacagcc^^ 
atgggcgatgtgtccaatactcttaccgct^ 

agggactgcaatgccaccacggagtttatgtgcaataacagaaggtgcatacctcgtgagttte 
actgccatgataateacacttcagatgagaaaaattgccctga^ 

atatttgtattcctcgcgtttatttgtgtgacggagacaatgactgtggagataacagtgatgaaaaccct£^ 

cacacgtgcagcagcagtgagttccaatgcgcatctgggcgctgtattcctoaacattggtatt 

ttttgatgcctctgatgaarctgcctctt^ 

gtgcatcccaagcgaatggatotgtgaoggtgataatgactgtggggatotgagtgacgaggataaaaggcaccagtgtca 

gaatcaaaactgctcggattccgagtttctctgtgtaaatgacagacctccggacaggaggtgcattcccca^^ 

gtgatggcgatgtggattgtactgacggctacga^ 

ctg^ggttacggactgtgtatcccaaagatattcaggtgtgaccggcacaatgactgtggtgacta 

tgcttataccagacttgccaacagaatcagtttacctgtcagaacgggcgctgcattagtaaaaccttcgtrt 

aatgactgtggagacggatctgatgagctgatgcacctgtgccacaccccagaacccacgtgtccacctcacgagte 

tgfgacaatgggcgctgcatcgagatgatgaaactctgcaac^ 

tgtggcattaatgaatgccatgacccttcaatcagtggc^^ 

gtcgtcctggttacaagctcatgtetgacaagc^ 

gaagtgtgagaatgtaateggctcctacatctgtaagtgtgccccaggctacctccgagaaccagatg^ 

gcaaaacagtaacatcgaaccctatctcatttt^ 

catcttggaaggactggacaatgttgtggcattag 

aagtcattgagagaatgmctgaataagacaaacaaggagacaatcata^ 

ctgtagactgggtttccagaaagctctactggttg^ 

gccgcatgctggcccagcactgtg^ggatgccaacaacaccttctgctttgataatcccagaggacttgcccttc 
tatgggtacctctactgggcagactggggtcaccg^ 
ataatctccaccaagttagagtggcctaatggcatcacc^ 
gg^atagagtactctgatttggagggccaccato^ 

catttttgaagacactatttattggacagattggaatacaaggacagtggaaaagggaaaca^ 

agacactggtgaacacaacacacagaccatttgacatccatgtgtaccatccatataggcagcccattggtgagcaatccct 

gtggtaccaacaatggtggctgttctcatctrt^ 

cttccgcacccttcagctgagtggcagcacctart^ 
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aagtgcattcctatctggtggaaatgtgatg^ 

gcttctgccgactgggacagttccagtgcagtgacggcaactgcaccagcccgcagactttatgcaatgctcaccaaaattg 
ccctgatgggtctgatgaagaccgtcttc^ 

gcatcccagaatcctggcagtgtgacacatttaacgactgtgaggataactcagatgaagacagttcccactgt^ 
gacctgccggccgggccagtttcggtgtgctaatggw^ 

ggagaccactcggatgagcccattgaagaatgcatgagctctgcccatctctgtgacaacttcacagaattcagctgcaa^ 
caaattaccgctgcateccaaagtgggccgtgtgcaatggt^ 
aggagaggacatgccatcctgtgggggatttccgctgtaaaaatc^^ 
aaatgactgtggagataactcagatgaggaaaactgtgctcc^^ 

gcagtgcattccctcgcgatggatctgtgaccattacaacgactgtggggacaactcagatgaacgggactgtgagatgag 

gacctgccatcctgaatattttcagtgtacaagtggac^ 

ggatgcgtctgatgaagctgattgtcccacacgctte^ 

atgtttgtatcccgccatattggaaatgtgatggcga^ 

atgttocctgtaattcacx>aaaccgtttccggtgtgacaacaatcgctgcatttatagtcatgaggtgtgcaa^ 

ctgtggagatggaactgatgagacagaggagcactgtagaaaaccgacccctaaaccttgtacagaatatgaatataagtg 

tggcaatgggcattgcattccacatgacaatgtgtgtgatgatgccgatgactgtggtgactggtccgatgaactgggtt 

ataaaggaaaagaaagaacatgtgctgaaaatatatgcgagcaaaatt^ 

tgtacagctgggttcgaaacca&tgtttttgacaga 

agcactgcagaaataccaaaggaagttatgagtgtgtrtgtgctgatggcttcacgtotatgagtgac^ 
atgtgcagctgagggtagctctcctttgl^ 

cagagtatcttcaagatgaggaatatatccaagctgttgattatgattgggatcccaaggacataggcctcagtgttg^ 

cactgtgcgaggggagggctctaggtttggtgctatcaaac^ 

tgcaggaagttgacctgaaactgaaatacgtaatgcagc^^ 

gtcagatgtcaagaataaacgcattgaggtggctaaacttgatggaaggtecagaaagtggctgatttc^ 
caaccagctgctattgctgtgaatcccaaacte^^ 

ctggatgaatggagaggaccgcaacatcctggttttcgaggaccttgg^ggccaactggcctttctate 

tgaccgaatctactggagtgacttcaaggaggacgttattgaaaccataaaatatgatgggactgataggagagtcatt^ 

aaggaagcaatgaacrcttecagcctggacatem^ 

aaacaaaataaatttgggcaaggaaagaaagagaaaacgctggtagtgaacccttggctcactcaagttcgaatcttt^ 
aactcagatacaataagtcagtgcccaacctttgcaaacagatrt^ 

ctgtgcctgtccccaaggctccagctttatagaggggagcaccactgagtgtgatgcagccatcgaactgcctatcaacctg 
ccccccccatgcaggtgcatgcacggaggaaattgctat^^ 
acaccggaaaatattgtgaaatggcgttttcaaaaggcatrt^ 
ttgatcgtcgtaattggagctctggcaattgcaggattctt^^ 

tgccaagcttaagcagtctcgtcaagccctctgaaaatgggaatggggtgaccttcagatcaggggcagatcttaac 

tattggagtgtctggtmggacctgagactgctattgacaggtcaatggcaatggtgaagactttgtca^ 

cagcccataatatttgaaaacccaatgtactcagccagagacagtgct^^ 

tgaaaatgtggataataagaattatggaagtcccataa 

ctgatggaactcaggtgacaaaatggaatctcttcaaacgaa^^ 

cagatggagaacgagcaaaaggaaagtgttgctgcgacaccacctccatcaccttcgctccctgctaagcctaagcctcctt 

cgagaagagacccaactccaacctettctgcaacagaagacactlttaaagacaccgcaaatcttgttaaagaag 

agtategctataccagctatttagggaataattagaaacaca^ 

ttcagtactttatgaaaaaaatatattm^ 

tttacaaataattatcacaatgtactatatgtatatctttgcactgaagttgtctgaaggt 
atmggaaagattatcctgttactgaamgctaataaagatgtctgctgatttggttg^ 

gaaaaggaattgactgggg ' 

DEFINITION Homo sapiens low density lipoprotein receptor-related protein. 3 , 
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(LRP3), mRNA. 

ACCESSION XM 036573 SEQ ID NO:26 

Tacgggcctgcaccgccaccgcacaaagacgcctcgggagccgccgcctgcacccgggccgcagcagccacgccag 

ccggagcccgagccctagcccgagcccgagcccgagccgcagccagagccagagccggagccgcagccggaaccg 

gagccggagccgcggggcaggaggcggcgcccgcgggcggccgggcccggcatggagaagcgcgcggccgcggg 

gctggagggcgcgccgggcgcccgggcgcagctggccgtcgtctgtctggtgaacatcmctcaccgggagactcagc 

agtgcggttcctgccttagcggcctgcagtgggaagctggagcagcacacggagcggcgtggggtcatctac 

cctggcccctcaactacccgccaggcacca^ 

tccgcaactttgacgtggaggagtcccacca^^^ 

gaggccttccgcctctgtggctccgccatccc^ 

gcctccagctccggccaggcccagggcttccgtctgtcttacatccgagggaagctgggccaggcatc 

tgagttccgctgtgacaacggcaagtgcctgcccggcccgtggcagtgcaacacggtggacgagtgtggagacggc^ 

gatgagggcaactgctcggcgcccgcctccgagcctccaggcagcctgtgccccggggggaccttcccatgcagcggg 

gcgcgctccacgcgctgcctgcctgtggagcggcgctgtgacggcttgcaggactgcggcgacggctcggatgaggcg 

ggctgccccgacctggcgtgcggccggcggctgggcagcttctacggctcctttgcctccccagacctgttcggcgccgc 

te g c gggcccteagaccttcactgcacgtggc^ 

ggctgggctatgacgactacgtgcaggtatacgagggcctgg 

ajgcageaaccaccggcccgtgagcctggaggccgcccagggccgcctcactgtggcctaccacgcgcgcgcccgca 

gcgccggccacggcttcaatgcGacctaccaggtgaagggctattgcctcccctgggagcagccgtgcgggagcagtag 

tgacagtgacgggggcagcctgggcgaccagggctgcttctcagagccacagcgctgtgatggctggtggcattgtgcca 

gcggccgagacgagcagggctgccctgcctgc^ 

gcctgccgaccgctgcaacaaccagaaaagctgtcccgacgg^ 

accttccactgcggtaccaacctgtgcatcttcgagacgtggcgctgtgacggccaggaagactgccagg 

tgagcatgggtgcctggccgccgtgccccgcaaggtcatcacggcggcgctcattggcagcctg^ 

tggtcatcgcgctgggctgcgccttcaagctctectcactgcgcacgcaggaatacagggccttcgagaccc 

gcctggaggctgagttcgtgcggcgggaggcacccccatcctatggtcagctcatcgcc^ 

gaggactttcctgtetocagtgcgtcccag^^^ 

acgcctcrcgccgggggccctcccgccgccgccto^^ 

gaggccagatcccactgctgaccgcagcacgcccctcacagac^ 

ggctgcccccgaccrcccagcaccgctcatggacacaggcagc^ 

ccggccgtgcaccggaggtgggaccttcagggccacccttgccctcgggcctgcgagacccagagtgcaggcccg^ 
acaaggacagaaaggtctgcagggagccactggtagacggcccagctcctgcagatgcacctcgggagcc 
cccaggacccgcacccccaggtctccactgccagcagcaccctgggcccccactcgccagagccactgggggtc^ 
ggaaccccccgcccccctgctccccaatgctggaggccagcgatgatgaggccctgttggtc^ 

ctggtgaccgccacagccccgctttgtaaccagggaatacacagtcattt 

DEFINITION Homo sapiens low density lipoprotein receptor-related protein 4 

(LRP4), mRNA. 

ACCESSION XM 035037 SEQ ID NO:27 , 

Caggcatgaacagtttccteatcttcgcca^ 
tggtaccaatcaacattaccatgaagaacaccattgccat^ 

gcacactgcacaggatcagtcgtgccaatctggatggctcacagcatgaggacatcatcaccacagggctacagaccac 
gatgggctcgcggttgatgccattggccggaaagtatactggacagacacgggaacaaaccggattgaa 
ggacgggtccatgcggaaagtgttggtgtggcagaaccttgacagtccccgggccatcgtactgtaccat^ 
tatgtactggacagactggggggagaatgccaagt^ 

acaacaacctaggatggcccaatggactgactgtggacaaggccagctcccaactgctatgggccgatgcccacacc^ 

gcgaattgaggctgctgacctgaatggtgccaatc^ 

otcgactcctatatctactggaotgac^ 
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tcgtgaggtccaacctgccaggcctcatgga 

cgagaaatggcggctgctcccacctctgcttgcctcggccttctggcttctcctgtgcctgccccact^^ 

ggagatgggaagacctgtgatccctctoctgagaectacctgctcttctccagccgtggctccatccggcgta^ 

caccagtgaccacaccgatgtgcatgtccctgttcctgagctcaacaatgtcatctccctggactatgacagc^ 

aaggtctattacacagatgtgttcctggatgttatcaggcgagcagacctgaacggcagcaacatggagacagtgatcggg 

cgagggctgaagaccactgacgggctggcagtggactgggtggc^ 

accattgaggcgtccaggctggatggttcctgccgcaaagtactgatcaacaatagcctggatgagccccgggccattgct 
gttttccccaggaaggggtacctcttetggacaga 

agcggaaggtcctcatcaacacagacctgggttggcccaatggccttaccctggactatgatacccgcaggatctactggg 

tggatgcgcatctggaccggatcgagagtgctgacctcaatgggaaactgcggcaggtcttggtcagccatgtgtccca 

cctttgccctcacacagcaagacaggtggatctactggaca 

caggccggaacaaggagacagtgctggcaaatgtggaaggactcatggatatcatcgtggtttcccctcagcggcagaca 

gggaccaatgcctgtggtgtgaacaatggtggctgc^ 

tgacgaacctgatagccggccctgctcccttgtgcrt^ 

gagcccagtgctacccaacacaccaccteccaccttgtattcttcaaccacccggacccgcacgtctctggag 
aggaagatgctctgaaagggatgccaggctgggcctc^ 
acttcatatcagctacgccattggtggactcctcagtettctgctgattttggtggtga 
aaaaatccaagttcactgatcctggaatgggga 

agattgaagcaatccccaaaccagccatgtacaaccagctgtgctataagaaagagggagggcctgaccataactacacc 

aaggagaagatcaagatcgtagagggaatctgcctcctgtctggggatgatgctgagtgggatgacctcaagcaactgcg 

aagctcacgggggggcctcctccgggatcatgtatgcatgaagacagacacggtgtccatccaggccagctctggctccc 

tggatgacacagagacggagcagctgttacaggaagagcagtctgagtgtagcagcgtccatactgcagccactoGagaa 

agacgaggctctctgccagacacgggctggaaacatgaac^ 

ctcttc(xtgcctgcctgttccttctcctttatggacgtctagtocttgtgcto 

tcctcctcctcctcccaccccataactgttcctaagccttcaccggagctgtttaccacgtgagtccataacta^ 
agaaatgatggcacatcacgagaatttagacctggatttta^ 
ctgcttattcgtgattcctcaccagcgtag 
agctgatgacccaggactgcgctctgccccatcacagccagcat^^ 

ggacatgggggtgtgggtaaagacagggatgaaggatagaggctgagagaagaaggaagaatcagcccagcaggtatg 

ggcatctgggaaacctccagcctcaagtgtgttagtaac^^ 

ttgctggcagtggacattattcttgccctaagaga^^^ 

tgttcttcctcctcctagaatgtctggagctgtttctacattcagalaactgggtcccxta^ 

ttccctcctggtgcraccactggcx>agtac^ 

tgttaggccttgggggctgagtctctgaaaagtctaagaagrt^ 

cctcatgtcctgggattctggggaagagacctagaaacaagctttcaaagaaaaaccagaagttgtcataaatggtcagaaa 
gaacgatcaggttggagacttgggaaacccagggcctaaagagaagtatccatgagggtcaaacttcctgttgaacttcc^^ 
tgttctttctcaagtgctcagggatctaagtta^ 

ccctcagctaaggggcttagtttccatgtgggatgccatcacttggttcatgctcattcacacaaagggcacgtgtctcagcct 

ggtatcagggaaattgagacttatttttgccctaaaacgtctccctagctgttcttcgtggggtU 

gctttttctgaccaagccttgtggcaccagcaatctccaaagtcctgtggtgggagggctgaataaat 

gtgggtaaggagtaggaaggtagagagcaccactgatgaggccctcctagcccatggcagacccagacctcttctccccc 

aggaattagaagtggcaggagagaacaacaggggctgggaatggaggggagaamctaggggaagtttcctgagttgaa 

acttctcctgtggttactggjattgaga^ 

ctgctagagagagataccaggcccttagccttgctctcagtagcgtcagccccagttctgagcctccccacato 
aagcagtaaaggagtgagcactttgggtccttagactcac^ 
ttggaaagggggaaggatcttattgcacttgggctgtte^ 
gafflactctgtaaaaagcaaaatctctctgtcctaaac^ 
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tcactggagagattggacmctggagttamaaccactatgta^ 

cttaatc 

DEFINITION Homo sapiens low density lipoprotein receptor-related protein 5 

(LRPS), mRNA. 

ACCESSION NM 002335 SEQ ID NO:28 

Atggagcccgagtgagcgcggcgcgggcccgtccggccgccggacaacatggaggcagcgccgcccgggccgccg 

tggccgctgctgctgctgctgctgctgrt^ 

tttgccaaccgccgggacgtecggctggtggacgc^ 

aggatgcggccgcagtggacttccagttttccaagggagc^ 

gacctacctgaaccagacgggggccgccgtgcagaacgtggtca^ 

actgggtgggcaagaagctgtectggacggactcagagaccaaccgcatcgaggtggccaacctcaatggcacate 

gaaggtgctcttctggcaggaccttgaccagccgagggccatcgccttggaccccgctcacgggtacatgtactggacag 

actggggtgagacgccccggattgagcgggcagggatggatggcagcacccggaagatcattgtggactcggacattta 

ctggcccaatggactgaccatcgacctggaggagcagaagctctactgggctgacgccaagctcagcttcatccaccgtg 

ccaacctggacggctcgttccggcagaaggtggtggagggcagcctgacgcaccccttcgccctgacgctctccgggga 

cactctgtactggacagactggcagacccgctccatccatgcctgcaacaagcgcactggggggaagaggaaggagatc 

rtgagtgccctctactcacccatggacatc^^ 

gacaatggcggctgctcccacctgtgcctgctgtccccaagcgagcctttctacacatgcgcctgccccacgggtgtgca 

ctgcaggacaacggcaggacgtgtaaggcaggagccgaggaggtgctgctgctggcccggcggacggacctacggag 

gatctcgctggacacgccggactttaccgacatcgtgctgcaggtggacgacatccggcacgccattgccatcgactacga 

cccgctagagggctatgtctactggacagatgacgaggtgc^ 

cagacgctggtoaacaccgagatcaacgaccccgatgg 

acacgggcacggaccgcatcgaggtgacgcgcctcaacggcacctcccgcaagatcctggtgtcggaggacctggacg 

agccccgagccatcgcactgcaccccgtgatgggcctcatgtactggacagactggggagagaaccctaaaatcgagtg^ 

gccaacttggatgggcaggagcggcgtgtgctggtcaatgcctccctcgggtggcccaacggcctggccctg^ 

aggaggggaagctctactggggagacgccaagacagacaagatcgaggtgatcaatgttgatgggacgaagaggcgga 

ccctcctggaggacaagctcccgcacattttcgggttcacgctgctgggggacttcatctactggactgactggcagcgccg 

cagcatcgagcgggtgcacaaggtcaaggccagccgggacgtcatcattgaccagctgcccgacctgatggggctcaaa 

gctgtgaatgtggccaaggtcgtcggaaccaacccgtgtgcggacaggaacggggggtgcagccacctgtgcttctt^ 

accccacgcaacccggtgtggctgccccatcggcctggagctgctgagtgacatgaagacctgcatcgtgcctga^ 

tcttggtcttcaccagcagagccgccatccacaggatctccctcgagaccaataacaacgacgtggccatcccgctcacgg 

gcgtcaaggaggcctcagccctggactttgatgtgtccaacaaGcacatctactggacagacgtcagcctgaagaccatca 

gccgcgccttcatgaacgggagctcggtggagcacgtggtggagtttggccttgactaccccgagggcatggccgttgac 

tggatgggcaagaacctctactgggccgacactgggaccaacagaatcgaagtggcgcggctggacgggcagttccgg 

caagtcctcgtgtggagggacttggacaacccgaggtcgctggccctggatcccacca^^ 

gtggggcggcaagccgaggatcgtgcgggccttcatggacgggaccaactgcatg^ 

ggccaacgacctcaccattgactacgctgaccagcgc 

acatgctgggtcaggagcgggtcgtgattgccgacgatctcccgcacccgttcggtctgacgcagtacagcgatt^ 
ctggacagactggaatctgcacagcattgagcgggccgacaagactagcggccggaaccgcacTCtcatccagggcca 
cctggacttcgtgatggacatcctggtgttccactcctcccgccaggatggcctcaatgactgtatgcacaac^ 
tgtgggcagctg^gccttgccatccccggcggc^ 

gcaactgcagcccgcccaccaccttcttgctgttcagccagaaatctgccatcagtcggatgatcccggacgaccagcaca 
gcccggatctcatcctgcccctgcatggactgaggaacgte 

ggtggatgggcgccagaacatcaagcgagccaaggacgacgggacccagccctttgttttgacctctctgagccaaggcc 
aaaacccagacaggcagccccacgacctcagcatcgacatctacagccggacactgttctggacgtgcgaggccaccaa 
taccatcaacgtccacaggctgagcggggaagccatgggggtggtgctgcgtggggaccgcgacaagcccagggccat 
cgfogt<^cgcggagcgagggtacctgta^^^ 
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gacggcaccgagcgcgaggtcctcttcaccaccggcctcatccgccctgtggccctggtggtagacaacacactgggca 

agctgttctgggtggacgcggacctgaagcgcattgagagctgtgacctgtcaggggccaaccgcctgaccctggagg 

cgccaacatcgtgcagcctctgggcctgaccatccttggcaagcatctctactggatcgaccgccagcagcagatgatcga 

gcgtgtggagaagaccaccggggacaagcggactcgcatccagggc^ 

gaggaagtcagcctggaggagttctcagcccacccatgtgccc^ 

ggtgatgggacaccacggtgctcatgcccagtccacctcgtgctcctgcagaacctgctgacctgtggagagccgccc^ 

ctgctccccggaccagtttgcatgtgccacaggggagatcgactgtatccccggggcctggcgctgtgacggcttt 

gtgcgatgaccagagcgacgaggagggctgccccgtgtgctccgccgcccagttcccctgcgcgcggggtcagtgtgtg 

gacctgcgcctgcgctgcgacggcgaggcagactgtcaggaccgctcagacgaggcggactgtgacgccatctgcctgc 

ccaaccagttccggtgtgcgagcggccagtgtgtcrt^ 

ccgacgagctcatgtgtgaaatcaccaagccgccctcagacgacagcccggcccacagcagtgccatcgggcccgtcat 
tggcatcatcctctctctcttcgtcatgg^ 

cgggcccttcccgcacgagtatgtcagcgggaccccgcacgtgcccctcaatttcatagccccgggcggttcccagcatg 

gccccttcacaggcatcgcatgcggaaagtccatgatgagctccgtgagcctgatggggggccggggcggggtgcccct 

ctacgaccggaaccacgtcacaggggcctcgtccagcagctcgtccagcacgaaggccacgctgtacccgccgatcctg 

aacccgccgccctccccggccacggacccctccctgtacaacatggacatgttctactcttcaaacattccggccactgtga 

gaccgtacaggccctacatcattcgaggaatggcgcccccgacgacgccctgcagcaccgacgtgtgtgacagcgacta 

cagcgccagccgctggaaggccagcaagtactacctggatttgaactcggactcagacccctatccacccccacccacgc 

cccacagccagtacctgtcggcggaggacagctgcccgccctcgcccgccaccgagaggagctacttccatctcttcccg . 

ccccctccgtccccctgcacggactcatcctgacctcggccgggccactctggcttctctgtgcccctgta^ 

atgaacaaagaaaaaaatafattttatgatttaaaaaataaatataattgggattttaaaaaca 

ggtgggcagggctgggagaactttgtacagtggaacaaatatttataaacttaattttgtaaaacag 

DEFINrrlON Homo sapiens low density lipoprotein receptor-related protein 6 — 

(LRP6), Mrna. 

ACCESSION NM 002336 SEQ ID NO:29 

Gcggccgccccggctcctcgcctcccccacttctggccacccctcgccgg^gagagaagagaacgcgagaagggaag^ r . r 
atgggggccgtcctgaggagcctcctggcctgcagcttct^ 

acgggacttgcgattggttgatgctacaaatggcaaagagaa^ 

gtggactttgtgtttagtcatggcttgat^^ 

gagagtgtgcagaatgttgttgmctggattattg^^ 

cagattctgaaactaatcggattgaagtttctaatttagatgg 

gagctattgccttagatccttcaagtgggttcatgtart^^ 

ggatggttcaagtcgcttcattataataaacagtgaaatttart^ 

tattgggcagatgcaaaacttaatttcatccacaaatcaaatctg^ 

ccacatccttttgccttgacgttatttg;aggacate^ 

tactg^gagggtctgcgtgaaatccattctgacatcttctctcccatggatatacatgc 

atgccacaaatccatgtggaattgacaatgggggttgttcccatttgtgtttgatgtctccagtcaagc^ 

gccccactggggtcaaactcctggagaatggaaaaacctgcaaagatggtgccacagaattattgcttttagcto^ 

cagacttgagacgcatttctttggatacaccagattt^ 

agattacgatcctgtggaaggctacatctactggactg^ 

gcagtcagtttgtggtcactgctcaaattgcccatcctgatggtattgctgtggactgggttgcacgaaat^ 

cactggcactgatcgaatagaagtgacaaggctcaatgggaccatgaggaagatcttgamcagaggacttagaggaac 

ccgggctattgtgttagatcccatggttgggtacat^ 

tggatggttctgaccgtgtagtattggttaaca^^ 

tactggggagatgccaaaacagacaagattgaggttatgaatactgatggcactgggagacgagtactagtggaagaca^ 

aattcctcacatetttggatttacmgttgggtgactatgtttactggactgactggcagaggcg^ 

aacgaagtgcagagagggaagtgatcatagatcagctgcctgaGGtca^ 
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ttggttccaacccctgtgctgaggaaaacgggggatgtagccatctctgcctctatagacctcag 
cctattggcmgaactcatcagtgacatg^ 
gacgaamctctggaaacaaacaataataatgtggctatto 
acagacaaccgaatttattggactgatatatcactcaagaccato^ 



gaatcgaattgaggtgtcaaagttggatgggcagcaccgacaagttt^ 
gcgttggacwtgccgaaggatttatgtattggactgaatggggtggaaaacctaagatag^ 
agtgaacgtactaccttagttccaaatgtg^ 
agacctggacaccaacttaatagaatcttcaaatatg^^ 

ggcttaactcagtaccaagattatatctactggacggactggagccgacgcagcattgagcgtgccaacaaaacc 

caaaaccgcaccatcattcagggccatttggattatgtgatggacatcctcgtctttcact^^^ 

gaatgtgcttccagcaatgggcactgctcc^acctetgcttggctgtgccagtt^ 

tactctcttaatgctgacaacaggacttgtagtgctcctacgactttcctgctcttcagt 

tgattgatgaacaacagagcrccgacatcatccttcccatc^^ 

ggacaagcaactctattggattgactcacgacaaaacatgatccgaaaggcacaagaagatggcagccagggct^ 
ggttgtgagctcagttccgagtcagaacctggaaatacaaccctatgacctcagcattgatat^ 
gacttgtgaggctaccaatgtcattaatg^gacaagattagatgggagatcagttggagtggtgctg^ 
cagacctcgagccattgtggtaaacccaga 

gggctgcmggatgggacagaacgggaggtcctcttmcagtggcttaagtaaaccaattgcm 

tgggcaagctcmgggctgattcagatctccggcgaattgaaagcagtgatctctcaggtgct^ 

gactccaatatcttgcagcctgtgggactlactgtgtttgaaaactggctctatt^^ 

aaattgacatgacaggtcgagagggtagaaccaaagtccaagctcgaattgcccagcttagtgacattcatgca^ 

agctgaaccttcaagaatacagacagcacccttgtgc^ 

gtactac^ggtgttcttgccTOatgcacctggttctacttcaagatgagctatcatgtggagaacc^^ 
gcagmacttgmcacgggggaaattgactgtatc^ 

tgatgaactcaattgtcctgtatgctcagagtcccagttccagtgtgccagtgggcagtgtattg^ 

tggagatgQaaactgccaggacaaatcagatgagaagaactgtgaagtgctttgmaattgat^ 

gtcagtgcattggaaagcacaagaagtgtgatcataatgtggattgcagtgacaagtcagatgaactg^ 

gaagaaccagcaccacaggccaccaatacagttggttctgttattggcgtaattgtcaccattm 

ttatctgcx>agaggatgttgtgtccacgtatgaagggagatggggaaactatgactaatg^ 

ctgtgcctcttggttatgtgrcacacccaa^^ 

cctcagtatcat^ggggaagcagtggacccccctatgaccgagcccatgttacaggagcatcatcaag^ 
caccaaaggcacttacttccctgcaattttgaac 

gatattcttcaaacagtccttccactcata^^ 

ccctgcagcacagatgmgtgacagtgaclatgctcctagtcggagaatgacctcagtggcaacagcc^ 



aaagctgcccaccttctccatacacagagaggagctattctca^ 
tcctgaggaggggccctcctcctetgactgcctcc^ 

gggagctattagagaaggatgaggcagaccatgtacagttaaaattataaaatggggtagggaa^ 
agaagaaaaggatatttatatattttcttaaaacagcagamgctgcttgtgccataa^ 
aagttttatttttgcaaactaaatacacaaagcatgcctt^ 
aaggcatcactgaccaggaatatctgggctttattgataccaaaaaa ^aggaa 



DEFINrnON Homo sapiens low density lipoprotein receptor-related protein 8, 



apolipoprotein e receptor (LRP8), mRNA. 



ACCESSION XM 016537 SBQ ID NO:30 



'gctgctgctgctgctgctgctgctgctgcagctccagcatcttgcggcggcagcggctgatccgctgctcggcggccaa 
gggccggccaaggattgcgaaaaggaccaattccagtgccgg^ 
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aggacgatgactgcttagaccacagcgacgaggacgactgccccaagaagacctgtgcagacagtgacttcacctgtgac 

aacggccactgcatccacgaacggtggaagtgtgacggcgaggaggagtgtcctgatggctccgatgagt^ 

cttgcaccaagcaggtgtgtcctgcagagaag 

gcgacggggagaaggactgcgagggtggagccggatgaggccggctgtgctacctcactgggcacctgccgtgggga 

cgagttccagtgtggggatgggacatgtgtcctt^^ 

atgaagctggctgcctacaggggctgaacgagtgtc^ 

ttggctttgaatgcacgtgcccagcaggctt^^ 

cagatgcctgcagccagatctgtgtcaattacaagggctattttaagtgtgagtgctaccctggc 

accaagaactgcaaggctgctggtggcaagagcccatcccto^ 

ggtgaagcggaactattcacgcctcatccccatgcte 

tactggtgtgacctctcctaccgtaagatctatagcgcctacatggacaaggccagtgacccgaaagagcaggaggtcrt^ 

attgacgagcagttgcactctccagagggcctggcagtggactgggtccacaagcacatctactggactgactcgggc 

aagaccatcteagtggccacagttgatggtggccg^ 

gctgttgaccccctgcgagggttcatgtattggtctgactggggggaccaggccaagattgagaaatctgggrt^ 

gtggaccggcaaacactggtgtcagacaatattgaatggcccaacggaatcaccctggatctgctgagccagcgctt 

tgggtagactccaagctecaccaactgtccagcattgacttcagtggaggcaacagaaagacgctgatc 

tcctgagccacccttttgggatagctgtgm^^ 

aatcggcteaatggcctggaaatctccatcct^ 

gcagccaagagctccagatgcctgtgagctgagtgtccagcctaatggaggctgtgaatacctgtgccttcc^ 
atctccagccactctcccaagtacacatgtg^ 

cacctcaatctecctcaactacgacgttagcttctaccatgacgaggacagtacctgccaccacaagagcccccgg 

ccgtccacagatcx:acctaccagaaccacagcacagagacaccaagcctgacagctgcagtcccaagctcagttagtgtc 

cccagggctcccagcatcagcccgtctaccctaagccctgcaaccagcaaccactcccagcactatgcaaatgaagacag 

taagatgggctcaacagtcactgccgctgttatcgggato^ ■ 

acctgatctggagaaactggaagcggaagaacaccaaaagcatgaattttgacaacccagtctacaggaaaa^ 

gaagaagacgaagatgagctccatatagggagaactgctcagattggccatgtctatcctgcagcaatcagcagctttgatc, 

gcccactgtgggcagagccctgtcttggggagaccagagaaccggaagacccagcccctgccctcaaggagctim 

ttgccgggggaaccaaggtcacagctgcaccaactcccgaagaaccctctttccgagctgcctgtcgtcaaatccaagcga - - 

gtggcattaagccttgaagatgatggactaccctgaggatggg 

tacactctggatggtgtatgactggatgaatgggta^ 

tatgttgcggaaaggtaaccacaaagttatgatgaactgcaaacatccaaaggatgtgagagttt^ 

cactttttaactggttgcactacccatgaggaattcgtggaatggctactgctgacteacatga 

gccaatggcacaj^accttactcatcatttaaaaactatatttacagaagatgmggttgctggggggg^ 

ggcamgttttttgtaaataagatgattotgc^ 

ctcccccatttagattamattaacatatmaa 

atgtttggcccaccacacagactctgtgtgtgtatgtgtgtgtttatatgtgtatgtgtgtg 
gcacatctatggctactgttcaaatacataaagataaatttattttcacacagtccacaaggggtatatctt 
agcctttggaaatctggatcagaaaatagataccatggmgtgcaattatgtagtaaaaaaggcaaatct^ 
attectgagaccccaggaagtcaggaaaagccmcagctc^ 

ggcgaaggtcagtgtacagacattccatggtaccagagtgctcagaaactcaagataggatatgcctcaccctcagcte^ 

cttgttttaaagttcagctctttgagtaactt^^ 

tgaagggtgccatccttacagagctaagtggagacgm^ 

aatgtctaggacatgctgtggatgaagataaagatggtggaataggttttatcacatctcttatttrt^ 

camccmatg^ggggaaacatmaaggta^^ 

agtcagaacaactggccaaaattgaagtcatatttgaggggggaaatg^^ 

cacacaggaatttggtttactgctttgtaaataaaaggaaaaactccgggtatatgt 

DEFINITION Homo sapiens porcupine (MG61), mRNA- . 
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ACCESSION NM 022825 SEQ ID NO:31 

Gcaatggccacctttagccgccaggaatttttc^ 

accagatctggctgctccttgccatctgcctcgcctgccgcctcctctggaggctcggg^ 

agcaccgtggcaggcgggttcttcagcctctaccacttcttccagctgcacatggtttgggtcgtg 

ctacctcgtgctgttcctctgccgacattcctcccatcgaggcgtcttcctatccgtcaccatcct 

agatgcacatggtagacaccgtgacatggcacaagatgcgaggggcacagatgattgtggccatgaaggcagtgtctrt^ 

ggcttcgacctggaccggggcgaggtgggtacggtgccctcgccagtggagttcatgggctacctcte^ 

catcgtcttcgggccctggatatccttccacagctacctacaaactgtccaaggccgcccactgagctgc 

^ggtggcccggagcctggc^ggccctgrt^ 

ccccctcaacggtgaccgcctccttcgcaacaagaaa^ 

gagagtgctgtctccttcca^ 

accgaggagaaggatcacctggaatgggacctgacggtgtccaagc^ 

agttgtcacaagctggaacxrtgcccatgtctt^^ 

gctgtgctggtcacctatgcagccagcg^ 

atcacttacgtggagcatgtcctccggaagcgcctggctcggatcctcagtgcctgtgtcttgtca^ 
actgttcgcaccagcatcgcttgggcctgggggtgcga 

tacctgggctccctgmgatgtcgatgtggatgacaccacagaggagcagggctacggcatggcatacact^ 

ggtcagagctcagctgggccagtcactggg^cactmggatgctggatcttctaccg^ctcataggctgag 

gaccctcataaccctctteagacccctctcagggtgccactgatgggggatgagggaaggccctctcte 

cctccatccttgacccKJcaacacctcaacacacacacacacacacacacacaaaatcacaccattttc^ 

ccaccccaccacaaggcaggaagggggtggtgcctgctggggcctagagggggatgcttggggaaacagag 

agatccagggratccccgccttccttcttra^ 

Extracellular Wnt antagonists: ' 

DEFINTnON Homo sapiens dickkopf (Xenopus laevis) homolog 1 (DKK1), mRNA. 

ACCESSION XM 048687 SEQ ID NO:32 

CggcacggmcgtggggacccaggcttgcaaagtgacggtcattttctctttctttctccctGtt^ 

gctctgggcgcagcgggagctacccgggtcmgtcgcgatggtagcggcggctctcggcggccacc^ 

gagcgccaccttgaactcggttctcaattccaacgctatcaagaacctgcccccaccgctgggcggcgctgcggggcac^ 

caggctctgcagtcagcgccgcgccgggaatcctgtacccgggcgggaataagtaccagaccattgacaactaccagcc 

gtarccgtgcgcagaggacgaggagtgcggcactgatgag^ 

gcaaatctgtctcgcctgcaggaagcgccgaaaacgctg^^ 

tggaatatgtgtgtcttctgatcaaaatcatttccgaggagaaattgaggaaaccatcactgaaagcmg 

accttggatgggtattccagaagaaccaccttgte^^ 

tcatcagactgtgcctcaggattgtgttgtgctaga^ 

tgtaccaagcataggagaaaaggctctcatggactagaaatattccagcgttgttactgtggagaag^ 

acagaaagatcaccatcaagccagtaattcttctaggct^^ 

actccttttatataatagatgctatgaaaacc 

aagcattccaataacaccttccaaaaacctggagtg^^ 

gtattgtaaattctcagtgtggcactto^^ 

cttgttatgtaaattmgtacacattgattgt^ 

cttaaaagcataaccctttaccccatttaattctagagtctagaacgcaaggatctcttgg^ 
atgtaacatgaaaatactagcttattttctgaaatgtactatcttaatgcttaaatt^ 

aaaatttaacatttaatatcatgaaatgttataagtagacat 

DEFINITION Homo sapiens dickkopf (Xenopus laevis) homolog 2 (DKK2), mRNA. 

ACCESSION XM 052645 SEQ ID NO:33 

Gcgggtctcgcttgggttccgctaafflctgtcctgaggcgtgagactgagttcate^ 
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gggttgagggaacacaatctgcaagcccccgcgacccaagtgaggggccccgtgttggggtcctccctccctttgcattc^ - 

cacccctccgggctttgcgtcttcctggggacccccte^ 

ctgcctgctcctactggccgcggtgctgatggtggagag^ 

gtcctctctgggcggggagacgcctggtcaggccgccaatcgatctgcgggcatgtaccaaggactggcattcggcggc 
ag^aagaagggcaaaaacctggggcaggcctacccttgtagcagtgataaggagtgtgaagttgggaggtatt^ 
tccccaccaaggatcatcggcctgcatggtgtgtcggagaaaaaagaagcgctgccaccgagatggcatgtgctgcccca 
gtacccgctgcaataatggcatctgtatccc^ 

cacagagatcgaaaccacggtcattactcaaaccatgacttgggatggcagaatctaggaagaccacacactaagatgtca 
catataaaagggcatgaaggagacccctgcctacgatcatcagactgc^ 

caaaatctgcaaaccagtgctccatcagggggaagtctgtaccaaacaacgcaagaagggttctcatgggctggaaatttt 

cagcgttgcgactgtgcgaagggcctgtcttgcaaa^ 

gtcagaaaatttgateaccattgaggaacatcatcaattgcag 

ataaggttcagatgcagaagaatggctaaaataagaaacgtgataagaatatagatgatcac 

DEFDsflTION Homo sapiens dickkopf (Xenopus laevis) homolog 3 (DKK3), mRNA. 

ACCESSION XM_006030SEQIDNO:34 

CtatcacaatgagaccaacacagacacgaaggttggaaataataccatccatgtgcaccgagELaattcacaagataacca 

acaaccagactggacaaatggtcttttcagagacagttatcacatctgtgggagacgaagaaggcagaaggagccacgag 

tgcatcatcgacgaggactgtgggcccagcatgtactgccagtttgccagcttccagtacacctgccagccatgccggggc 

cagaggatgctctgcacccgggacagtgagtgctgtggagaccagctgtgtgtctggggtcactgcaccaaaatggccac 

caggggcagcaatgggaccatctgtgacaaccagagggactgccagccggggctgtgctgtgccttccagagaggcctg 

ctgttccctgtgtgcacacccctgcccgtggagggcgagctttgccatgaccccgccagccggcttctggacctcatcacct 

gggagctagagcctgatggagccttggaccgatgcccttgtgccagtggcctcctctgccagccccacagccacagcctg 

gtgtatgtgtgcaagccgaccttcgtggggagccgtgaccaagatggggagatcctgctgcccagagaggtcc 

gtatgaagttggcagcttcatggaggagg^gcgccaggagctggaggacctggagaggagcctgactgaagaga 

ctgggggagcctgcggctgccgccgctgcactgctgggaggggaagagatttagatctggaccaggctgtgggtagatgt 

gcaatogaaatagctaatttatttccccaggtgt^ - 

gtttcccctctggcttgacagcatgaggtgtt^ 

gggagagtcaggcagggttaaactgcaggagcagtttgccacccctgtccagattattggctgcttt^ - 
cagacagccgfflgttctacatggctttgataatt^ 

tggggaaatgtggagaagagtgccctgctttgcaaacatcaacctggcaaaaatgcaacaaatgaatttt 

tccatgggcataggtaagctgtgccttcagctgttgcagatgaaatgttctgttcaccctgcattacatgtgttt 

agtgttgctcagctcctacctctgtgc^^ 

gggtcattgttctcctcgtccatcagggatctcagaggnctcagagactgcaagctgcttgcccaagtcacacagctagtga 
agaccagagcagttteatctggttgtgactctaagcte 

tgctccccaaaaggaaggagaatgggatttttctWgaggcatgcacatctggaattaaggtcaaact^ 

ctaaaagtaaactactgttaggaacagcagtgttctcacagtgtggggcagccgtccttctaatgaagacaatgatattgaca 

ctgtccctctttggcagttgcaltegtaactttgaaaggtatatgactgagcgtagcatacaggtt 

tagg^attgtagggcgaggattataaatgaaatttgcaaaatcacttagcagcaactgaagacaattatcaaTO 

aaaatcaaaccgagcagggctgtgtgaaacatggttgtaatatgcgactgcgaacactgaactctacgccactccacaaat 

gatgtmcaggtgtcatggactgttgccaccatgtattcatccagagttctlaaagtttaaagt^ 

ctttctttgagttttaaattatgtataaacataagttgcatttagaaatcaagcataaatoac 

DEFMrnON Homo sapiens dickkopf (Xenopus laevis) homolog 4 (DKK4), mRNA. 

ACCESSION XM 032444 SEQ ID NO:35 

Agacgacgtgctgagctgccagcttagtggaagctctgctctgggtggagagcagcctcgcmggtgacgcacagtgrt 
gggaccctccaggagccccgggattgaaggatggtggcggccgtcctgctggggctgagctggctctgctctcccc^^ 
agctctggtcctggacttcaacaacatcaggagctctgctgacctgcatggggcccggaagggctcacagtgcctgtctga 
cacggactgcaataccagaaagttctgcctccagccccgcga 
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gaggtgccagcgagatgccatgtgctgccctgggacactctgtgtgaacgatgtttgtactacgatggaag 
aatattagaaaggcagcttgatgagcaagatggcacacatgcagaagga^ 

cccaaaaggaagccaagtattaagaaatcacaaggcaggaagggacaagagggagaaagttgtctgagaactttt 

tggccctggactttgctgtgctcgtcatttttggacgaaaatttgtaagccagto 

agggcataaagacactgctcaagctccagaaatcttccagcg^ 

accagcaatoggcagcatgctcgattaagagtatgccaaa 

cattgc 

DEFINITION Human Frizzled related protein Frzb precursor (ferb) mRNA, 

complete cds 

ACCESSION U24163 SEQ ID NO:36 

Acggggcctgggcggsaggggcggtggctggagctcggtaaagctcgtgggaccccattgggggaatttgatccaagg 
aagcggtgattgccgggggaggagaagctcccagatccttgtgtccacttgcagcgggggaggcggagacgcggagcg 
ggccttttggcgtccactgcgcggctgcacxjctgccccatcctgccgggatcatggtctgcggcagcccgggagggat^^ 
tgctgctgcgggccgggctgcttgccctggc^ 

ccgtocgcatccccctgtgcaagtccctgcx:ctggaacatgartaagatgcccaaccacctgcaccacagcactcaggc 
aacgccatectggccatcgagcagttcgaaggtctgctgggc^^ 

gtacgcgcccatctgc^ccattgacttccagcacgagcccatcaacccctgtaagtctgtgtgcgagcgggcccggcagg 

gctgtgagcccatactcatcaagtecxgccactcgtggccggagaacctggcctgcgaggagctgccagtgte 

ggcgtgtgcatctctcccgaggccatcgttactgc^ 

ggcaagcagtgaacgctgtaaatgtaagcctotta^ 

gggctaaagttaaagagataaagacteagtgccatgatgtgactgcagtagtggaggtgaaggaga^ 
ggtaaacattccacgggacactgtcaacctctataccagc 
catcatgggctatgaagatgaggaacgttccagattactc^^ 
ggtaaaaaagtlaagcgctgggatatgaagcttcgtcatcttggactcagtaaaagtga 

agtcagaagtctggcaggaactcgaacccccggcaagcacgcaactaaatcccgaaatacaaaaagtaacacagtggac 

ttcctattaagacttacttgcattgctggact^ 

tgtgataactgattattacttctgtttetel^ 

agtatattgtgagttttctotttcactaatcatga 

DEFINITION Homo sapiens secreted apoptosis related protein 1 (SARP1) mRNA, 

partial cds. 

ACCESSION AF017986SEQIDNO:37 

Gaattcgttcagc^tggtteagtccaagctggctcattctgctcccccgggtcggagccccccggagctgcgcgcgggctt 
gcagcgcctcgcccgcgctgtcctcccggtgtcccgcttctccgcgccccagccgccggctgccagcttttcggggcccc 
gagtcgcacccagcgaagagagcgggcccgggacaagctcgaactccggccgcctcgcccttaaccagctccgtccct 
ctaccccctaggggtcgcgcccacgatgctgcagggccc^ 

ggctcggcgcgcgggctcttcctcmggccagcccgacttctcctacaagcgcagcaattgcaagcccatcccggccaac 

ctgcagctgtgccacggcatcgaataccagaacatgcggctgcccaacctgctgggccacgagaccatgaaggaggtgc 

tggagcaggccggcgcttggatcxjcgctggtcatgaagcagtgccacccggacaccaagaagttcctgtgctcgctctt^ 

cccccgtctgcctcgatgacctagacgagaccatccagccatgccactctcgntgcgtgcaggtgaaggatcgctgcgc 

ccggtcatgtccgccttcccctggcccgacatgcttgagtgcgaccgmcccccaggacaacgacctttgcatccccctcg 

ctagcagcgaccacctcctgccagccaccgaggaagctccaaaggtatgtgaagcctgcaaaaataaaaatgatgatgac 

aacgacataatggaaacgcfflgtaaaaatgattttgcactgaaaataaaagtgaaggagata^^ 

Cytoplasmic acting components: 

DEFINITION Homo sapiens adenomatosis polyposis coli (APC), mRNA. 

ACCESSION XM 043933 SEQ ID NO:38 

Aggtccaagggtagccaaggatggctgcagcttcatatga 
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caaatcttcgacaagagctagaagataattccaatcatcttacaaaactggaaactgaggcatctaatatgaaggaagto 
aaacaactacaaggaagtattgaagatgaagctatggcttcttctggacagattgatttattagagcgt^ 
tagatagcagt^tttccctggagtaaaactgcggtcaaaaatgtccctccgttcttatggaagccgggaagg 
agccgttctggagagtgcagtcctgttcctatgggtto 

atatttagaagaacttgagaaagagaggtcattgcttcttgctgatcttgacaaagaagaaaaggaaaaagac^^ 
ctcaacttcagaatctcactaaaagaatagatagtcttcc^ 

attggaatatgaagcaaggcaaatcagagttgcgatggaagaacaactaggtacctgccaggatatggaaaaacgagcac 

agcgaagaatagccagaattcagcaaatcgaaaaggacatacttcgtatacgacagcttttacagtcccaagcaacagaag 

cagagaggtcatctcagaacaagcatgaaaccggctcacatgatgctgagcggcagaatgaaggtcaaggagtgggaga 

aatcaacatggcaacttctggfaatggtcagggttcaa 

gca£acactctgcacctcgaaggctgacaagtcatctgggaa^ 

actcatgataaggatgatatgtcgcgaactttgctagctatgtctagctcccaagacagctgtatatccatgcga 
tgtcttcctctcctcatccagctm^ 

gggccagggccagtgcagcactccacaacatcattcactcacagcctgatgacaagagaggcaggcgtgaaatccgagt 

ccttcatcttttggaacagatacgcgcttactgtgaaacctgttgggagtggcaggaagctcatgaaccaggcatggacca^ 

gacaaaaatccaatgccagctcctgttgaacatcagatctgtcctgctgtgtgtgttctaatgaaacmc 

atagacatgcaatgaatgaactagggggactacaggccattgc^^ 

aatgaccactacagtattacactaagacgatatgctggaa^ 

acgctatgctctatgaaaggctgcatgagagcacttg^ggcccaactaaaatctgaaagtgaagacttacagcag 
gagtgtmgaggaamgtcttggcgagcagatgtaaatagtaaaaagacgttgcgagaagttggaagtgtgaa^ 
tggaatgtgcmagaagttaaaaaggaatcaaccctcaaaagcgtattgagtgccttatggaamgtcagcaca 
agaataaagctgatatatgtgctgtagatgg^gcacttgcattmggttggcactcttactt ~ 
agccattattgaaagtggaggtgggatattacggaatgtgtccagcttgatagctacaaatgaggaccacaggca^^ . , 
agagagaacaactgtctacaaacmattacaacact^ 

gaatctctcagcaagaaatcctaaagaccaggaagcattatgggacatgggggcagttagcatgctcaagaacctcatt^ 
tcaaagcacaaaatgattgctatgggaagtgctgcagcmaaggaatctcatggcaaataggcctgcgaagtacaag 
ccaatattatgtctcctggctcaagcttgccatctcttcatgttaggaaacaaaaagccctagaagcag^ . v 

acttatcagaaacttttgacaatatagacaatttaagtcccaaggcatctcatcgtagt^gcagagacacaag - 
atggtgattatgttmgacaccaatcgacatgatgataataggtcagacaattttaatactggca 
amgaatactacagtgttacccagctcctcttcate^ 

gagagaacgcggaattggtctaggcaactaccatccagcaacagaaaatccaggaacttcttcaaagcgaggmg^ 
ctccaccactgcagcccagattgccaaagtca^ 

gtctaccactgaattacattgtgtgacagatgagagaaatgcacttagaagaagctctgctgcc^ 

caatttcactaagtcggaaaattcaaateggacatgttctatgccttatgccaaattagaate^ 

taaatagtgtcagtagtagtgatggttatggtaaaagaggtcaaatgaaaccctcgattgaatc 

gtaagtmgcagflatggtcaatacccagccgacc^ 

aactegatacaccaataaattatagtctt^ 

gatgggcaagacccaaacacataatagaagatgaaataaaacaaagtgagcaaagacaatcaaggaatcaaagtacaact 

Mcctgtttatactgagagcactgatgataaacacctcaagttccaaccacatmggacag 

ggtcacggggagccaatggttcagaaacaaatcgagtgggttctaatcatggaattaatcaa^ 

caagaagatgactatgaagatgataagcctaccaat^ 

agaccaacaaattatagcataaaatataatgaagagaaac^^ 

gatattccttcatcacagaaacagtcattttcattctcaaaga^ 

gcagtgagaatacgtccacaccttcatctaatg^ 

gtcagcctcaaaaggctgccacttgcaaagmcttctattaaccaagaaacaatacagacttattgtgto 
atgtttttcaagatgtagttcattatcate^ 

tctectaataccctgcaaatagc agaaato^ . , 
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cagtgtcacagcaccctagaaccaaatccagcagac^ 
tgaattttcttcaggagcgaaatetccctccaaaa 

ccccactcatgtttagcagatgtacttctgtcagttcacttgatagtmgagagtcgttcgatt^ 

cxjatgcagtggaatggtaagtggcattataagccccagtgatcttccagatagccctggacaaaccatgccaccaa 

agtaaaacacctccaccacfctectcaaacagctcaaaccaagc^^ 

agagagagtggacctaagcaagctgcagtaaatgctgcagttcagagggtccaggttcttccagatg^ 

ttttgccacggaaagtactccagatggatmc^^ 

gatgtggaattaagaateatgcctccagttcaggaa^^ 

aatgaaaaccaagagaaagaggcagaaaaaactattgattctgaaaagga 

aatactagaagaatgtattatttctgcca^ 

tacctccacctgtggcaaggaaaccaagtcagctgcrt^ 

gcatgttagttttacaccgggggatgatatgccacgggtgtattgtgttgaaggga^ 

ctaagtgatctaacaatcgaatcccctccaaatgagttagctgctggagaaggagttagaggaggggcacagtcag^ 

mgaaaaacgagataccattcctacagaaggcagaagtacagatgaggctoaaggaggaaaaacctcatctg 

cctgaattggatgacaataaagcagaggaaggtgatatt^^ 

caagcctoccgtgtgaaaaagateatggaccaggtc^^ 

atggtaagaaaaagaaaccaacttcaccagtaaaacctata^^ 

cagactcaaaaaataatttaaatgctgagagagtmctcagacaacaaagattcaaagaaacagaam 

aggtcttcaatgataagctcccaaataatgaagatagagtcagaggaagtmgctttt 

gaaggaactccttactgtttttcacgaaat^^ 

gctgaattaagaaaggcaaaagaaaataaggaatcagaggctaaagttaccagccacacagaactaacctccaac 

ateagctaataagacacaagctettgcaaagcagce^ 

tttccccagtcatccaaagacataccagacagaggggcagc^ 

ggtttgcttttctcataattcctctctgagttetctcagtgacattgaccaagaaaacaa^ 

gagactgagccccctgactoacagggagaaccaagtaaacctcaagcatcaggctatgctcctaaatcatttca 

ataccccagtttgmctcaagaaacagttctctcagttctcttagtattgactctg 

ccgcaatgccaaaaaagaaaaagccttcaagactcaagggtgateatgaaaaacatagtcccagaaatatgg^ 
tag^gaagatctgacacttgamgaaagatatacagagaccagattcagaacatggtctatcccctga 
attggaaagctattcaggaaggtgcaaattccatagtaagtagmacatcaagctgctgctgctg^ 
ttcgtctgattcagattccatccttte^ 

aaccctttacaagtaataaaggcccacgaattctaaaaccaggggagaa 
aaagtaaaggaatcaaaggaggaaaaaaagmat^ 

c^tgaaacagccccttcaagcaaacatgccttcaatctctcgaggcaggacaatgalte 
ctcctcaagtacaagtcctgmctaaaaaaggcccaccc^^ 

gccaccacttctcctagaggagccaagccatctgtgaaatcagaattaagccctgttgccaggcagacatccx 

gggtcaagtaaagcaccttctagatciaggatctagagattc^ 

tacag^ctcctggccgaaactcaatttcccctggtagaaatggaataagtcctcctaaca 

catcccctagtactgcttcaactaagtcctcaggttctggaaaaatgtcatatecatctccaggta 

aaccttaccaaacaaacaggtttatccaagaatgccagtagtattccaagaagtgagtctgcctccaaagga^ 

gaataatggtaatggagccaataaaaaggtagaactttrt^ 

agaaagacctg^attagtacgccagtcaactttcatca 

gcttcatttgaatctctttctccatcatctagacca 

cctgatatgtctctatccacacattcgtctgttcaggctggtggatggcgaaaacte^ 
ataatgatggaagaccagcaaagcgccatga^ 

ggaacctggaaacgtgagcacagcaaacattcatcatcccttcctcgagtaagcacttggagaagaactggaagtt 
caattctttctgcttcatcagaatccagtgaaaaagcaaaaagtgaggatgaaaaacatgtgaactctatttcagg^ 
caaagtaaagaaaaccaagtatccgcaaaaggaacatggagaa^ 
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ctcagaccgtttcctcaggtgctacaaatg^ 

ggatgtttgggtgagaattgaggactgtcccattaacaate 

ttgacagtgtttcagaaaaggcaaatccaaacattaaagatte 

tgttcccatgcgtaccgtgggtttggaaaatcgcct^^ 

taaaaccaggacaaaataatcctgtccctgtatcagag^ 

gctcaagcaaacacagttcacctagtgggactgftgrt^ 

cagcgcagatagcacttcagctcggccatctcagatcccaactccagtgaataacaacacaaagaagcgagattccaaaa 
ctgacagcacagaatccagtggaacccaaagtcctaagcgccate^ 
aagaatgaaacteagaaaattctatgttaattacaactgctatatagacattttgtttca^ 
ttgteaataggtttgattcttgttagagggtttttgttctggaagccate 

ggcactcttgatggttaggaaaaaaatagtaaagccaagtatgtttgtacagtatgttttacatgtatttaaa^ 

c^aacttcctttaattattgcttgtcttaaaataatgaacactacagatagaaaatatgata^ 

tataaactgactaaacttacatcagggaaaaattggtatttatgcaaaaaaaaatgtttttgtcc^ 

aattaatcatgtggctgtgaaattcacagtaatatggttcccgatgaacaagtttacccagcctgctttgc^ 

aaactgatggttcaatttcagaagtaatgattaacagttatgtggtcacatgatgtgcatagagatagctacag^ 

cactattttgtgctccaaacaaaacaaaaatctgtgtaactgtaaaacattgaatgaaacto 

aaagtaggtagaatttttgctatgctgl^ttt^ 

attgtgtctcaacagaaactaaatgaacatttcagaataa 

gtcttgtttcacatttgtattaataattgtttaaaa^ 

aaattcctcttactgtaataaaaacaattgaagaagact^ 

ttcttttatgtgattegctcatcttgatttttaatatttttccact^ 

tgtaatagcaatgcaagcagcctagcacagacteagcattgagcat^^ 

attctgtacttgaaattgattcttagacattgc^ 

actgggtctgacatgaacactttttatcacc^ 

tcagaaaattcaaatcacatggaacmagaggtagatttaatacgattaagatattcagaagtatat^ 
aaggaaactttamgtggtaggtacagttctggggtacatgttaagtgtccccttataca^ 
aggaaaataaactgacacttattaactaagataatttacttaatatatcttccctgamgtm 
gatacatgcatacatatogttgaataaatgaaaattt^^ 

tttaagcatggtggggcactcagataggagtgaatacacctacctggtg 

DEFINITION Homo sapiens axin (AXIN1), mRNA. 

ACCESSION XM 027520 SEQ ID NO:39 

Gggcccggggtcccgccaccaccgcgcgcgggacagattgattoactttggagctgtaagtactgatgtatte 
gcgctcattgttccttgacgcagagtcccaaaatgaatetccaagagcagggtttccccttggacctcggagcaag^ttcacc 
gaagatgctccccgacccccagtgcctggtgaggagggagaactggtgtccacagacccgaggcccgccagctacagtt 
tctgctccgggaaaggtgttggcattaaaggtg^ 

agcctgagggcagtgcctcccccaccccaccatacttgaagtgggctgagtcactgcattccctgctggatgaccaagatg 

ggataagcctgttcaggactttectgaagcaggagggctgtgccgacttgctggacttctggtttg^ 

aagctggagccctgtgactcgaacgaggagaagaggctgaagctggcgagagccatctaccgaaagtacattcttgataa 

caatggcatcgtgtcccggcagaccaagccagGcaccaagagcttcataaagggctgcatcatgaagcagctgatcgatc 

ctgccatgtttgaccaggcccagaccgaaatccaggc^ 

atttggaatatacgaggacaggctcggagagccccaaagtrt^ 

catatctggatecctgccgaccttaaatgaagatgaggaatggaagtgtgaccaggacatggatgaggacgatggc 

acgctgctccccccggaagactccctcagaagctgctcctggagacagctgccccgagggtctcctccagtagacggtac 

agcgaaggcagagagttcaggtatggatcctggcgggagccagtcaac^^ 

ccagccaccagtgccaacgacagcgagcagcagagcctgtccagcgatgcagacaccctgtccctcacggacagcagc 
gtggatgggatccccccatacaggatccgtaagcagcaccgcagggagatgcaggagagcgtgcaggtcaatgggcgg 
gtgcccctacctcacattcccgtaagtaccgggtgccgaaggaggtccgcgtggagcctcagaagttcgcggaggagctc , 
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atccaccgcctggaggctgtgcagcgcacgcgggaggccgaggagaagctggaggagcggctgaagcgcgtgcgcat 

ggaggaggaaggtgaggacggcgatccatcgtcagggcccccagggccgtgtcacaagctgcctcccgcccccgcttg 

gcaccacttcccgccccgctgtgtggacatgggctgtgccgggctccgggatgcacacgaggagaaccctgagagcatc 

ctggacgagcacgtacagcgtgtgctgaggacacctggccgccagtcgcctgggcctggccatcgctccccggacagtg 

ggcacgtggccaagatgcx;agtggcactggggggtgccgcctcggggcacgggaagcacgtacccaagtcaggggcg 

aagctggacgcggccggcctgcaccaccaccgacacgtccaccaccacgtccaccacagcacagcccggcccaagga 

gcaggtggaggccgaggccacccgcagggcccagagcagcttcgcctggggcctggaaccacacagccatggggcaa 

gg^cccgaggctactcagagagtgttggcgctgcccccaacgccagtgatggcctcgcccacagtgggaaggtggg 

ggcgtgcaaaagaaatgccaagaaggctgagtcggggaagagcgccagcaccgaggtgccaggtgcctcggaggatg 

cggagaagaaccagaaaatcatgcagtggatcattgagggggaaaaggagatcagcaggcaccgcaggaccggccac 

gggtcttcggggacgaggaagccacagccccatgagaactccagacccttgtcccttgagcacccctgggccggccctc 

agctccggacctccgtgcagccctcccarotcttcatccaagaccccaccatgccaccccacccagctcccaaccccctaa 

cccagctggaggaggcgcgccgacgtctggaggaggaagaaaagagagccagccgagcaccctccaagcagaggtat 

gtgcaggaggttatgcggcggggacgcgcctgcgtcaggccagcgtgcgcgccggtgctgcacgtggtaccagccgtg^ 

cggacatggagctctccgagacagagacaagatcgcagaggaaggtgggcggcgggagtgcccagccgtgtgacagc 

atcgttgtggcgtactacttetgcggggaac^ 

ttcaaggagctgctgaccaaaaagggcagctacagatactac^ 

tttgaggaggttcgagaggacgaggccgtcctgcccgtemgag 

ataggctggtgggctggccgctgtgccaggcgaggcccttggcgggcacgggtgtcacggccaggcagatgacctcgta 

ctcaggagcccgatggggaacagtgttgggtgtaccacccate^ 

cctccaagtggtccacaagcttctgtort^^ 

agcccaagtgaggcagccgaggtccctgctgccagcttcaggtgacccGcccccatcccccggcacctcccttgggcac 

gtgtgctgggatctacmcxctctgggamgcccacgtacccaggtctgggtggggcccaggcccggatg^ 

gcagggcctctgtcaattgtacgcgpcaccgagtgccttcaacacagcttgtctcttgcrtg 

ggagcactgcacctgcctccagccgccggctgtgcagtcctgggtccrtcctttctgagggccc^ 

caggctaggccagcaggggctgcccgagtctgt^ 

taataatgaaataaaactgtttttgaacctg 

DEFINITION Homo sapiens AXIN2 (AXIN2) mRNA, complete cds. 

ACCESSION AF205 888 SEQ ID NO:40 . 

Gttcagatgagcccctgctgacttgagagagacagagagaccacgccgattgctgagaggaactggaagaagaagagat 
tccagactcagtgggaagagctccctcaccatgagtag^ 

cgtgaggatgccccgcggcccccagtgccaggggaagaaggggagaccccaccgtgtcaccatggtgggcaagggcc 
aggtcaccaaacccatgtctgtctcttccaacaccaggcggaacgaagatgggttggggagccggaggggcgggcatct 
ccggattcccctctgacccggtggaccaagtccttacactccttattgggcgatcaagacggtgctt 
ctggagagggagaaatgcgtggataccttagacttcte^ 

aaactttacgagtagccaaagcgatctacaaaaggtacattgagaacaacagcattgtctccaagcagctgaage 

ccaagacctacataagagatggcatcaagaagcagcagattgattccatcatgmgaccaggcgcagaccgagatccagt 

cggtgatggaggaaaatgcctaccagatgtttttgacttctgatatatacctcgaatatgtgagga 

gcttacatgagtaatgggggactcgggagcctaaaggtc^ 

acttgtgccgacttoaagtgcaaactttegccaaccgtggttggcttgtccag 

ggtccacggaaactgttgacagtggatacaggtc^ 

tc^gcaccagccaccagcgccaacgacagtgagatatccagtgatgcgctgacggatgattccatgtccatgacgg^ 

gcagtgtagatggaattcctccttatcgtgtgggcagtaagaaacagctccagagagaaatgcatcgcagt^ 

atggcagagtgtctctacctcatttcccgagaacccaccgcctgcccaaggagatgacccccgtggaacccg^ 

cagctgagctgatctcgaggctggaaaagctgaagctggagttggagagccgccacagcctggaggagcgcctgca 

agatccgagaggatgaagagagagagggctccgagctcacactcaattcgcgggagggggcgcccacgcagcacccc 

ctctccctactgccctccggcagcto^ 
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ccctggctgccagtctccgggcgtaggccgctatagccctcgctcccgctccccggaccaccaccaccaccaccattcgc 
agtaccactccctgctcccgcccggtggcaagrt^^ 

caaaggctttgtgaccaagcagacgacgaagcatgtccaccaccactacatccaccaccatgccgtccccaagaccaagg 
aggagatcgaggcggaggccacgcagcgggtgcactgcttctgc^ 

caaaagccactccaaggctccggaaaccatgcccagcgagcagtttggtgcccaaagcacaaaaaaggcctaccccttg 

gagtctgcccgctcgtctccaggcgaacgagccagccggcaccatctgtgggggggcaacagcgggcacccccgcac 

accccccgtgcccacctgttcacccaggaccctgcgatgccttccctgaccccacccaacacgctggctcatctggagga 

ggcctg^cgcaggctagctgaggtgtcgaagcccccaaagcagcggtgctgtgtggccagtcagcagagggacag 

cattcggccactgttcagacgggagccacacccttctccaatccaagcctggctccagaagatcacaaagagccaaagaa 

actggcaggtgtccacgcgctccaggccagtgagttggttgtcacttactttttct^ 

tgctgaaggctcagagcttgaccctgggccacttta^ 

agcaagcgatgagmgcctgtggagcggtgWgaggagatctgggaggatgagacggtgctcccgatgtatgaaggcc 
ggattctgggcaaagtggagcggatcgattgagccctggggtrt^ 

ctgtcttggctgtgagcaactgcgacaaaacattttgaaggaaaa < 

DEFINmON Homo sapiens frequently rearranged in advanced T-cell lymphomas 

(FRAT1), mRNA. 

ACCESSION XM 050913 SEQ ID NO:41 

Attccggctcccgcggctgcaggcgcgcggclagagtgcctggcgggctccggcttccgcgtccgccccggccccggt 

ccagacttagtcttcagctccgcgcccgctccgccgcggcccaccgcgcccgccggcagccgagcccccagcgacgcc 

cgcacagctccgggtgcccagacagggggccatgccgtgccggagggaggaggaagaggaagccggcgaggaggc 

ggagggggaggaagaggaggaggacagcttcctcctactgcagcagtcagtggcgctgggcagctcgggcgaggtgg 

accggctggtggcccagatcggcgagacgctgcagctggacgcggcgcagcacagcccggcctcgccgtgcgggccc - 

ccgggggcgccgctgcgggccccggggcccctggctgc^ 

cgctgctgctgccgcccgcgttggcggagactgtgggcccggcgccccctggggtcctgcgctgcgccctg^ 
gcggccgcgtgcggggccgcgctgcgccctactgcgtggccgagctcgccacaggccccagcgcgctgtccccactgc 
cccctcaggccgaccttgatgggcctccgggagctggcaagcagggcatcccgcagccgctgtcgggtccgtgccggc - 
gaggatggctccggggcgccgccgcctcccgccgcctgcagcagcgacgcgggtcccaaccagaaacccgcacaggc , 

gacgacgacccgcaccggcttctgcagcagctagtgctcta 

cgacggctgcagtl^g^gcaaagcttccccaacgcccgctcctgggacctctgtcggcccc 

cctcgcagccctcgcgcggcctgcagtgaccctggcgcctccgggagggcgcagctcagaactggcgacggcgttcttg 

tgcctggcagctaacacgcccggggtggccacagcgccagcctcagactggagggcaaggggttcccttgagggct^^ 

agttctactcaggctggtggagaactctggctmggaagcgagagtaaaaagctaatgacgaggaaccgaaaaatc 

gtgtttcgcgggtaactggggttgagggccaaaatamggaatg^ 

gcacctcaaacgtacaagtcagtaggactccttamggcgtgacccgacctggccgcggagcctgcatttcctcgc 

ctcagtgccctccagccccgcgaccatgtggccacaatccacgcttctccggatcgcggtgcgccggaaccacggaggat 

gatgccagttacttgcmaccttttcagggctggctcctgatccacmgggggaggagaacatgagtagataamcaggg^ 

gcagcccaatctgccagacttaaaaaaaccatcttgtgtcmggaggtgctgcttaataccaaacatgcggtgccatgaag 

gacccmgggggttgaataggagttaacccctgcgctete^ 

cgacacgggtggggaaaggaggtgggggcggggagtattgaatggtggtggaagggtagagaggcgcggagtgaacc 

ccacgccctgtctaaagtgtatmcagagccggcccgcctctcctcggttcaaggtcactgtttcctgggca^ 

gcgggacagagtagccaggttctgccggtgctcggagaagagcgca^^ 

gcgcgtcgccgccaccgcgggtgtgggaaagcgcggacgtgctgggcggctgtgcttcggtaggcgaccaccgcccct 

ggccgcgctccgggctttcacggaaactcccgagaccgggccctgggttcctcctctcctactcggctctgca^ 

aagcgggtggctctgggatcctgggggcctgggttgggggctagggagacgccatgtgatggacactccagggacacac 

agcctagcacagcagcttataatgggctctccggggccatttgcaataacagctgcaattccctggatagacgagttg 

ctccctctgcccctcccccagccatgccagctggcctttgtaagtgcaggaaaccgagtagaaaatgtgaccctccaaatg 

gagaagctgcaggcmgccattgtgaaccatggtgaa 1 - - 
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tgctgttgttctcgtttttatagtc^ 

gaattgtggctatcctgattataggattt^ .. 

DEFINITION Homo sapiens glycogen synthase kinase 3 beta (GSK3B), mKNA, 

ACCESSION XM 010970 SEQ ID NO:42 • 

Gaaggaaggaaaaggtgattcgcgaagagagtgatcatgtcagggcggcccagaaccacctcctttgcggagagrt^ 

^gccggtgcagcagccttcagcttttggcagcatgaaagttagcagagacaaggacggcagcaaggtgacaacagtg^ 

tggcaactcctgggcagggtccagacaggccacaagaagtcagctatacagacactaaagtgattggaaa^ 

gtgtggtatatcaagccaaacmgtgattcaggagaactggtcgccatcaagaaagtattgcaggacaagagam^ 

cgagagctccagatcatgagaaagctagatcactgtaacata^ 

gatgaggtctatcttaatctggtgctggactatgttccggaaacagtatacagagttgccaga^ 

gacgctccctgtgatttatgtcaagttgtatetgtateagctgttccgaagt^ 

ggatettaaaccgcagaacctcttgttggatcc^ 

cgaggagaactxaatgtttcgtatatctgttctcggtactatagggcaccagagttgatcmggagcca 

gtatagatgtatggtctgctggctgtgtgttggctgagctgttactaggacaaccaatam^ 

agttggtagaaataatcaaggtcctgggaactccaacaagggagcaaatcagagaaatgaacccaaactacacagaa 

aattcxjctcaaattaaggcacatccttggacteaggtcttccgaccccgaactccaccggaggcaattgcactgtgte 

ctgctggagtatacaccaactgcccgactaacaccactggaagcttgtgcacattcatttm 

gtcaaactaccaaatgggcgagacacacctgcactcttcaacttcaccactcaagaactgtcaagta^ 

catccttattcctcctcatgctcggattcaagcagctgcttcaacccccacaaatgccacagcagcgtcag 

DEFINITION Homo sapiens beta-catenin-interacting protein ICAT (ICAT), mRNA, 
ACCESSION NM 020248 SEQ ID NO:43 

Ggccgctcctgctgctgctactgccgccgccgcagcggctgctcgggctgagcacgccccggaacaggccgccgcg^ 
gctgcgcgccggacccgctgcccctgccggrc^ 

acagcactggggcggcaccttoctacttctgcccagccacagccctcccctcacagttgagcacctgm 

ttccagaagcaggagtccccagagccaggcagggggatgaaccgcgagggagctcccgggaagagtccggaggagat 

gtacattcagcagaaggtccgagtgctgctcatgct 

tgcgcacGtatgcaggggtggtcaacagccagctcagccagctgcctc^gcactocatcgaccagggtgcagaggacgt 

ggtgatggcgtmccaggtcggagacggaagacGggaggcagtagctgcaaagcccttggaacaccctgga 

aagggccaagagatctgtgtggctcctgggccggctgaatggcagcagccccccttgccccacctccccctt^^ 

accctgccctgccccaccccacctcacagctactcagtggggctggcatcaagggagacaccagtggtgcgtttataatt^ 

gcttaaagggatggacttgtgattggctgcaggaagaaact^ 

tgactcttatttmaaaaaamgcgcctcggtatctggcttccctggaagctctccga^^ 

tagaaatgtgaagaggtctgattggctgcttaaactggaaagggactgtgattggctggtt^^ 

gctgcaggtgttctgctgatatcaacagcttc^ 

gaaaagaaagaaaccaagtgcgcmgcaatatttattacacaaagaacttgctgctgccttcacatttggg 
ggcmcgatgcgtgtgmggtttcccattggttc^ 

ggcctgagggtccacctggagagtacamgcttt^tgagtgcacctgcctccaccagcaaggggac^ 

agcagggtccacagctggaaagttgggcccctgaggagcmgtgtcgtcttgaacgagcagcccaggg^^ 

ccgttaggcgggatttatgtgcactgcctgcatgagctggcaaccagccagcgtcc^ 

caccgtcxaggccccaccggccaggccgcgcccagcagaggcgtactacccagctctgtcctcttggccate^ 

accacttcctgaggcctcatmgggggtcatcttgg 

ggtcatctggcggaggtctctgggagcccagaacccacataaaagccccagcttggctcacaaggcccaggagacctcc 
agctaaacaccaacccctgacctaccccagccaggctccta^ 

gagttctctcatcggaggcccatgccctccactccactgccmggaagggtctctctccag^ 
atcgmgmatgaaatgccactgggacagctggctgggccttcaccaagcaagtcccttcagactggc^ 
teaggcccagaattgcagftcagaatggcagtcctggaggc 
taagtccttcc acctgccacccccttccctgggagggaggtggtcctcctotctccctg 
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gggagagcggctggagaaagatgcagtcctcaggaagggggccgccaccctcccctatgctggtagatgctgaggccc 
ctaggtgcccagggccagtgggaccctctcagaaccaaatcmccccmctcggggcttggggctcgggccgtaggggc 
tcctgagtgtcatgaagtgcacaggagccaaat 

tctggcaccatcagcctgttccagaaggaggattcgagcatcaggctaagaccctgtgtcctccaccatgcactcaccc 
gccctggttagctgacagtcagctgtggggaacacagctacaa^ 

ggcagcgcatgtgtgcatgtgctgtgtgagtgagcacacccgtgtgcacactcatacacatgtgcacacacacgcactctc 

cccgctcaggggcctggaggtctggctgagcccctgggg^ 

ggagtcaggtgtcgaggccacattgctggctgcc^ 

gagcgtgtggtctctgccccagcctgtcctt^ 

cttctgaagaggaaaagtcaaagtgttgctgtggctcca^ 

DEFINITION Homo sapiens Dvl-binding protein ID AX mRNA, complete cds. 
ACCESSION AF2721S9SEQ]DNO:44 

Ggcggcaggaccagcatgcaccaccgaaacgactcccagaggctggggaaagctggctgcccgccagagccgtcgtt 

gcaaatggcaaatactaatttcctctccaccttatcccrt^ 

aatgcggcgctgctgaagcagagataatgaatctccccgagc^^ 

ctcattacctccaggggtcatcgtcatgacagcccttcactcccccgcagcagcctcagcagccgtcacagacagtgcgttt 

caaattgccaatctggcagactgcccgcagaatcattcctcctcctcctcgtcctcctcagggggagctggcggagccaa^ 

ccagccaagaagaagaggaaaaggtgtggggtctgcgtgccctgcaagaggctcatcaactgtggcgtctgcagc 

caggaaccgcaaaacgggacaccagatctgcaaatttagaaaatgtgaagagctaaagaaaaaacctggc^ 

agagaacacctgttcccagcgctgaagcattccgatggttc^ 

aagggcaaactaatgtcttgttttaagaaactgcttagtccaccactgaagaa^ : 

DEFINITION Homo sapiens orphan nuclear receptor (PARI) mRNA, complete cds, 
ACCESSION AF084645 SEQ ID NO:45 

Cctctgaaggttctagaatcgatagtgaattcgtgggacgggaagaggaagcactgccmacttcagtg • 

tcagcctgcaagccaagtgttcacagtgaaaaaagcaagagaataagctaal^tcctgtcctgaacaaggcagcggctcc 

ttggtaaagctactccttgatcgatccmgcaccggattgttcaaagtggaccccaggggagaagtcggagcaaagaactt 

accaccaagcagtccaagaggcccagaagcaaacctggaggtgagacccaaagaaagctggaaccatgctgactttgta 

cactgtgaggacacagagtctgttcctggaaagcccagtgtcaacgcagatgaggaagtcggaggtccccaaatctgccg 

tgtatgtggggacaaggccactggctatcacttcaatgtcatgacatgtgaaggatgcaagggcttm 

aaacgcaacgcccggctgaggtgccccttccggaagggcgcctgcgagatcacccggaagacccggcgacagtgcca 

ggcctgccgcctgcgcaagtgcctggagagcggcatgaagaaggagatgatcatgtccgacgaggccgtggaggagag 

gcgggccttgatcaagcggaagaaaagtgaacggacagggactcagccactgggagtgcaggggctgacagaggagc 

agcggatgatgatcagggagctgatggacgctcagatgaaaacct^ 

ccaggggtgcttagcagtggctgcgagttgccagagtctctgcaggccccatcgagggaagaagctgccaagtggagcc 

aggtacggaaagatctgtgctcmgaaggtctctctgcag 

cagccgacagtggcgggaaagagatcttctccctgctgc^ 

cagctttgccaaagtcatctcctacttcagggacttgcccatcgaggaccagatctccctgctgaagggggccgctttcgag 

ctgtgtcaactgagattcaacacagtgttcaacgcggag^ 

acactgcaggtggcttccagcaacttctactggagcccatgctgaaattcca 

ggaggagtatgtgctgatgcaggccatctccctcttctccccagaccgcccaggtgtgctgcagcaccgcgtggtggacca 
gctgcaggagcaattcgccattactctgaagtcct^ 

gatcatggctatgctcaccgagctccgcagcatcaatgctcagcacacccagcggctgctgcgcatccaggacatacacc 
cctttgctacgcccctcatgcaggagttgttcggcatcacaggtagctgagcggctgcccttgggtgacacctccgagagg 
cagccagacccagagccctctgagccgccactcccgggccaagacagatggacactgccaagagccgacaatgccctg 
ctggcctgtctccctagggaattcctgctatgacagctggctagcattcctcaggaaggacatgggtgccccccaccccca - 
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gttcagtctgtagggagtgaagccacagactcttacgtggagagtgcactgacctgtaggtcaggaccatcagagaggcaa 
ggttgrccmcctttteaaaggccctgtg^ 

caagcgaccaaggataggccatctggggtctatgcccacatacccacgmgttcgcttcctgagtct^ 
atagtcctgtctcccacttcccactcgtte^ 
atgagtatetgtgggagtcctctagagagatgagaagccaggag 
ccggccacatcattctgtgtctctgcatccattt^ 

attgactcagatatagatcctgagctcacagagtttatagttaaaaaaacaaacagaaacacaaacaattt 
gaaaatgataagtgacaaaagcagcacaaggaatttccctgtgtgga 
gtgaaggttcccgaggacatgagtctgtaggagcaagggcacaaactgc^^ 
gtaggtotgmgccacttgatggggcctgggttt^ 

caatcagtteaacacaccggagaagaaccatttacatgcaccttatatttctgtgtacacatc^ 

gaaagtgcctgccttgtttatagccactt^ 

aagaactagttttgggaaatgtagccctgggtttaat^ 

DEFINITION Homo sapiens transforming growth factor beta-activated 

kinase-binding protein 1 (TAB1), mRNA. 

ACCESSION XM 010000 SEQ ID NO:46 

Cccgcaggggttcctccaagatggcggcgcagaggaggagcttgctgcagagtgagcagcagccaagctggacagat 

gacctgcctctctgccacctctctggggttggctcagcctccaaccgcagctactctgctgatggcaagggcactgagagc 

cacccgccagaggacagctggctcaagttcaggagtgagaacaactgcttcctgtatggggtcttcaacggctatgatggc 

aaccgagtgaccaacttcgtggcccagcggctgtccgcagagctcctgctgggccagctgaatgccgagcacgccgagg 

ccgatgtgcggcgtgtgctgctgcaggccttcgatgtggtggagaggagcttcctggagtocattgacgacgccttggctg 

agaaggcaagcctccagtcgcaattgccagagggagtccctcagcaccagctgcctcctcagtatcagaagatccttgaga 

gactcaagacgttagagagggaaamcgggaggggccatggccgttgtggc 

ccaatgtcggtacaaaccgtgcacttttatgcaaatcgacagtggatgggttgcaggtgacacagctgaacgtggaccac 

ccacagagaacgaggatgagctcttccgtcmcgcagctgggcttggatgctggaaagatcaagcaggtggggateate^ 

gtgggcaggagagcacccggcggatcggggattacaaggttaaatatggctacacggacattgaccttctcagcgctgcc 

aagtccaaaccaatcatcgcagagccagaaatccatggggcacagccgctggatggggtgacgggcttcttggtgctgat 

gtcggaggggttgtacaaggccctagaggcagcccatgggcctgggcaggccaaccaggagattgctgcgatgattgac 

actgagmgccaagcagacctccctggacgcagtggcccaggccgtcgtggaccgggtgaagcgcatccacagcgaca 

ccttcgccagtggtggggagcgtgccaggttctgcccccggcacgaggacatgaccctgctagtgaggaactttggctac 

ccgctgggcgaaatgagccagcccacaccgagcccagccccagctgcaggaggacgagtgtaccctgtgtctgtgccat 

actccagcgcccagagcaccagcaagaccagcgtgaccctctcccttgtcatgccctcccagggccagatggtcaacgg 

ggctcacagtgcttccaccctggacgaagccacccccaccctcaccaaccaaagcccgaccttaaccctgcagtccacca 

acacgcacacgcagagcagcagctccagctctgacggaggcctcttccgctcccggcccgcccactcgctcccgcctgg 

cgaggacggtcgtgttgagccctatgtggactttgctgagtt^ 

gtgacagcaccgtagggcagccggagaatgcagcccaagcagggcctggcatggggcaggacagggtccagccttttc 

ctaacatctgcctgtgccacaacggccagcaggtgccccatcctctgcccacagcagactctgtcccatggctctccgggc 

agtagagtgtgtgagtgcagactggacctgtggttcataccttgtcaccacccgggaagctgaaggccacttcctcccagat 

ggcctcagccaggaccatcgccctttctcagagcagagggccaggtatagaaaccgcagtgggcctgcaagccgcccga 

gcctccccagcagcctcctacagagcaggaagaggcgccctgtgaaccctgagtgttgcaggcccagcagaccctgctg 

tcccaagcccacccctcctcccaccatcacctccctcacctcgggacagtagccctccacttctccagcctctcagccctgt 

gctcctgcatccagagtggaacccaggctggtgtccgcatctgtccctgggccccacccctggacctgccttggttgtgtca 

tctgttgtaaacgttcaggaggaccagggcagcatctggggcctgggatggccacagaaggggcaggccaggtggaaa 

ggagccagggggaagtggtctaagagacctggaactgccagaggatggcggcctgggcttccccagagccaggcgtgc 

gggagaggtgaggactggccccggtgggctgaggcaggggccgctgtcgtcaggcctgagccagggtgagctggtgc 

ctgccttgcatfficcttctggtgctgtgaagacca^ 
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cctctgccggctgagggtagcaagcaggggttgtgagtcaggctgggggacttgmgaaagaaagaggagtggaaa 
gttccaggagggaagaggttctttgagacacagtaccctgggaggcataggagaagggtcgggccagcccagcccagg 
gcctgagttagactamcccacatgttctctgccttcagtggggagggggtgccaccagggrt^ 
tcctgmcagaggaagcaggccgagagacttgcaccttggccaagccacacaatcagtggggcagccagagctcagac 

ctgagccattttgtcagtatccaggacccccc^^ 
gaccggcccaccagggactagccgctgtcgcacagc^ 

tgtggcctgggaatccatmcctgcggcagagcagggcctggtgtggaaccagggagctgtgggaagcc^ 
atggaagaaaaacaggtctcagcccagggtcctcgctcart^ 

gaggatttaaagtcagtcacaaaggcttgggaacaaaaggaattc . 

Nuclear acting components: 

DEFINITION H.sapiensmRNAforbeta-cateiiin. 

ACCESSION X87838 SBQ ID NO:47 ; 

Aagcctctcggtctgtggcagcagcgttggcccggccccgggagcggagagcgaggggaggcggagacggaggaag 

gtctgaggagcagcttcagtccccgccgagccgccaccgcaggtcgaggacggtcggactcccgcggcgggaggagc 

ctgttcccctgagggtamgaagtataccatacaactgtmgaaaatccagcgtggacaatggctactcaag 

gagttggacatggccatggaaccagacagaaaagcggctgttagtcactggcagcaacagtcttacctggacto^ 

cattctggtgccactaccacagctcctt^ 

gtatgagtgggaacagggatmctcagtccttcactcaagaacaagtagctgatattgatggacagta^ 
ctcagagggtacgagctgctatgftccctgagacattaga%^ 
cccactaatgtccagcgmggctgaaccatcacaga^^ 
gaacttgccacacgtgcaatccctgaactgacaaaac^^ 

atggtccatcagcmctaaaaaggaagcttccagacacgctatcatgcgttctcctcagatggtgtctgctatt 

tgcagaatacaaatgatgtagaaacagctcgtt^ 

gccatcttl^gtctggaggcattcctgc^ 

ctccacaacctmattacatcaagaaggagctaaaa 

aacaaaacaaatgttaaattcttggctattacgacagactgccttcaaatlttagcttatg 

atactggctagtggtggaccccaagctttagtaaatataatgaggacctatacttacgaaaaactac^ 

agtgctgaaggtgctatctgtctgctcte 

gacagatccaagtcaacgtcttgttcagaactgtc^ 

ggaag^ctcc^gggactcttg^cagcttctgggttcagatgatataaatgtggtcacctgt^ 

tcacttgcaataattataagaacaagatgatggtctgccaagtgggtggtatagaggctcttgtgcg 

gtgacagggaagacatcactgagcctgccatctgtgctcttcgtcatctgaccagccgacaccaagaagcagagatggcc 

cagaatgcagttcgccttcactatggactac^ 
actgttggattgattcgaaatcttgcccm 

agttgcttgttcgtgcacatcaggatacccagcgccgtacgtccatgggtgggacacagcagcaamgtggagggggtcc 
gcatggaagaaatagttgaaggttgtaccggagcccttcacatcctagctcgggatgttcacaaccgaattgttate 
actaaataccattccattgtttgtgcagctgctttattctcccattgaaaacatccaaagagtagc^ 
cttgctcaggacaaggaagctgcagaagctattgaagctgaggg 

aatgaaggtgtggcgacatetgcagctgctgtmgttccgaatgtctgaggacaagccacaagattac^ 
agttgagctgaccagctctctcttcagaacagagccaat^^ 

gggagaaccccttggatatcgccaggatgatcctagctatcgttctmcactctggtggatatggccagg 
ggaccccatgatggaacatgagatgggtggccaccaccc^ 

atgcccaggacctcatggatgggctgcctccaggtgacagcaatcagctggcctggtttgatactgacctgta^ 

tagctgtattgtctgaacttgcattgtgattggcctgtagagttgctgagagggctcgaggggt^ 

gcctgacacactaaccaagctgagmcctatgggaac^ 

aatacaaatggatfflgggagtgactcaagaagtgaagaatgcac^^ 

ccttgcttgttaaa aUUllUtUUU^ 
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ttttttttgcagtaactgt^ 

aatggtgtagaacactaattaattcataatcactct^^ 

aatagacaaatagaaaatggtccaattagtttcctt^ 

actatttgggatatgtatgggtagggtaaatcagtaagaggtgttatttggaaccttgtW 

cccaaagttgttgtaacctgctgtgatacgatgcttcaagagaaaatgcggttataaaaaatggttc 

att 

DEFINHTION Homo sapiens b-TRCP variant E3RS-IkappaB mRNA, partial cds. 

ACCESSION AF101784 SEQ ID NO:48 

Atggacccggccgaggcggtgctgcaagagaaggcactcaagtttat^ 
ctccagcctggcggacagcatgccttcgctgcgatgcctgta^ 

tcagagagagaagactgtaataatggcgaaccccctaggaagataataccagagaagaattcacttagacagacatacaa 

cagctgtgccagactctgctoaaccaagaaacagtatgtttagcaagcactgctatgaagactgagaatt^ 

acaaaacttgccaatggcacttccagtatgatt^^ 

ctgtgtgtcaaatactttgagcagtggtcagagtcag 

aacatgggcacataaactcgtatcttaaacctatgtt^^ 

tcgctgagaacattctgtcatacctggatgccaaatcactetg^gctgctgaacttgtgtgcaagg 
rtgatggcatgctgtggaagaagcttatcgagagaatg^ 

ggatggggacagtatttettoaaaaacaaacctcctgacgggaatgctcctcccaactctttto 

ttatacaagacattgagacaatagaatctaattggagatgtggaagacat^^ 

agcaaaggagtttactgmacagtatgatgatcagaaaatag^ 

aaaacacattggaatgcaagcgaattctcacaggccatacaggtte^ 

acaggatcatcggattccacggtcagagtgtgggatgtaaat^ 

cagttctgcacttgcgtttcaataatggcatgatggtgacctgctccaaagatcgttccattgctgte 

aactgacattaccctccggagggtgctggtcggacaccgagctgc^^ 

tgcatetggggatagaactateaaggtatggaacacaagtactt^ 

attgcctgtttgcagtacagggacaggctggtagtgagtggctcatctgacaacactatcagattetgggaca 
tgcatgfttacgagtgttagaaggccatgaggaatt^^ 
tgatggaaaaattaaagtgtgggatcttgtggctgcttt^ 
ggagcattccggaagagtttttcgactacagtttgatgaatte^ 

gacttoctaaatgatocagctgcccaagctgaacccc^ 



DEFINnTON Human CREB-binding protein (CBP) mKNA, complete cds. 

ACCESSION U47741 SEQIDNO:49 , 

Tgaggaatcaacagccgccatcttgtcgcggacccgaccggggcttcgagcgcgatctactcggccccgccggtcccg 

ggccccacaaccgcccgcgctcgctcctctccctcgcagccggcagggcccccgacccccgtccgggccctcgccggc 

ccggccgcccgtgcccggggctgttttcgcgagcaggtgaaaatggctgagaacttgctggacggaccgcccaacccca 

aaagagccaaactcagctcgcccggmctcggcgaatgacagcacagattttggatcattgtttgacttggaaaatgato^ 

ctgatgagctgatocccaatggaggagaattaggcctttto^ 

caactgtcggagcttctacgaggaggcagcggctctagtatcaacccaggaataggaaatgtgagcgccagcagccccgt 

gcagcagggcctgggtggQcaggctcaagggcagccgaacagtgctaacatggccagcctcagtgTOa^ 

ccctctgagccagggagattcttcagcccccagcctgcctaaacaggcagccagcacctctgggcccacccccgctgcct 

cccaagcactgaatccgcaagcacaaaagcaagtggggctggcgactagcagccctgccacgtcacagactggacctg 

gtatctgcatgaatgctaacttt^ccagaccxacccagg^ 

acaagggcaggcgcaagtcatgaatggatctcttggggctgctggcagaggaaggggagctggaatgccgtaccctact 

ccagccatgcagggcgcctcgagcagcgtgctggctgagaccctaacgcaggtttccccgcaaatgactggtcacgcg 

gactgaacaccgcacaggcaggaggcatggccaagatgggaataactgggaacacaagtccatttggacagccctttagt 
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caagctggagggcagccaatgggagccactggagtgaacccccagttagccagcaaacagagcatggtcaacagtttgc 
ccaccttccctacagatatcaagaatacttcagtcac^ 

cccacacaagcaattgcaacaggccccactgcagatcctgaaaaacgcaaactgatecagcagcagctggttctactgctt 
catgctcataagtgtcagagacgagagcaagcaaacggagaggttcgggcctgctcgctcccgcattgtcgaaccatgaa 
aaacgttttgaateacatgacgcattgtcaggctgggaaag 

tcattggaagaactgcacacgacatgactgtcctgtttgcctccctttgaaaaatgccagtgacaagcgaaaccaacaaac 

atcctggggtctccagctagtggaattcaaaacacaattggttctgttggcacagggcaacagaatgccactt^ 

ccaaatcccatagaccccagctccatgcagcgagcctatgctgctctcggactcccctacatgaaccagccccagacgca 

gctgcagcctcaggttcctggccagcaaccagcacagcctcaaacccaccagcagatgaggactctcaaccccctggga 

aataatccaatgaacattccagcaggaggaataacaacagatcagcagcccccaaacttgatttcagaatcagctcttccga 

cttccctgggggccacaaacccactgatgaacgatggctccaactctggtaacattggaaccctcagcactataccaacag 

cagctcctccttctagcaccggtgtaaggaaaggctggcacgaacatgtcactcaggacctgcggagccatctagtgcata 

aactcgtccaagccatcttcccaacacctgatcccgcagctctaaaggatcgccgcatggaaaacctggtagcctatgctaa 

gaaagtggaaggggacatgtacgagtctgccaacagcagggatgaatattatcacttattagcagagaaaatcta^ 

acaaaaagaactagaagaaaaacggaggtcgcgtttacataaacaaggc^ 

cgggggctcagccccctgtgattccacaggcacaacct^^ 

tgcaagtttctcaagggatgaattcatttaaccccatgtccttggggaacgtccagttgccacaagcacccatgggac 
gcagcctccccaatgaaccactctgtccagatgaac 

ctcagcctccgaacatgatgggtgcacacaccaacaacatgatggcccaggcgcccgctcagagccagtttctgccacag 
aaccagttcccgtcatccagcggggcgatgagtgtgggcatggggcagccgccagcccaaacaggcgtgtcacaggga 
caggtgcctggtgctgctcttcctaacccta^ 

agtcaccactgcacccaacaccgcctcctgcttccacggctgctggcatgccatctctccagcacacgacaccacctggga 
tgactcctccccagccagcagctcccactcagcc^ 

ctcagtgcccagtgctacccaaacccagagcacccctacagtccaggcagcagcccaggcccaggtgaccccgcagcct 

caaaccccagttcagcccccgtctgtggctacccctcagtcatcgcagcaacagccgacgcctgtgcacgcccagcctcct 

ggcacaccgctttcccaggcagcagccagcattgataacagagtccctaccccctcctcggtggccagcgcagaaaccaa 

ttcccagcagccaggacctgacgtacctgtgctggaaatgaagacggagacccaagcagaggacactgagcccgatcct 

ggtgaatccaaaggggagcccaggtctgagatgatggaggaggatttgcaaggagcttcccaagttaaagaagaaacag 

acatagcagagcagaaatcagaaccaatggaagtggatgaaaagaaacctgaagtgaaagtagaagttaaagaggaaga 

agagagtagcagtaacggcacagcctctcagtcaacatctccttcgcagccgcgcaaaaaaatctttaaaccagaggagtt 

acgccaggccctcatgccaaccctagaagcactgtatcgacaggacccagagtcattacctttccggcagcctgtagatcc 

ccagctcctcggaattccagactattttgacatcgtaaagaatcccatggacctctccaccatcaagcggaagctggacaca 

gggcaataccaagagccctggcagtacgtggacgacgtctggctcatgttcaacaatgcctggctctataatcgcaagaca 

tcccgagtctataagttttgcagtaagcttgcagaggte^ 

gtggacgcaagtatgagttttccccacagacttt^ 

acagctatcagaataggtatcatttctgtgagaagtgtttcacagagatccagggcgagaatgtgaccctgggtga^ 

ttcacagccccagacgacaalitcaaaggatcagtttgaaaagaagaaaaatgataccttagac 

gcaaggagtgtggccggaagatgcatcagatttgcgttct^^ 

gcttgaagaaaactggcagacctcgaaaagaaaacaaattcagtgctaagaggctgcagaccacaagactgggaaacca 

cttggaagaccgagtgaacaaatttttgcggcgccagaatcacc^^ 

ctcagacaagacggtggaggtcaagcccgggatgaagtcacggttt^ 

cgaaccaaagctctgtttgcttttgaggaaattgac^^ 

attgcccccctccaaacacgaggcgtgtgtac^ 

cgtftaccatgagatccttattggatatttagagtotgtgaagaaattagggtatgtgacagggc 
agtgaaggagatgattacatcttccattgccacccacctgatcaaaaaatacccaagccaaaacgactgcaggagtggtac 
aaaaagatgctggacaaggcgtttgcagagcggatcatccatgactacaaggatattttcaaacaagcaactgaagacagg 
ctcaccagtgccaaggaactgccctatffigaaggtgafflctggTO^ 
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agaagaagaggagaggaaaaaggaagagagcactgcagccagtgaaaccactgagggcagtcagggcgacagcaag 

aatgccaagaagaagaacaacaagaaaaccaacaagaacaaaagcagcatcagccgcgccaacaagaagaagcccag 

catgcccaacgtgtccaatgacctgtcccagaagctgtatgccaccatggagaagcacaaggaggtcttctt^ 

ctgcacgctgggcctgtcatcaacaccctgccccccategtcgaccccgaccccctgctcagctgtgaccto^ 

cgcgacgccttcctcaccrtcgccagagacaagcact^^ 

atgctggtggagctgcacacccagggccaggaccgctttgtctacacctgcaacgagtgcaagcaccacgtggagacgc 
gctggcactgcactgtgtgcgaggactacgacctctgcatcaactgctataacacgaagagccatgcccateag 
agtgggggctgggcctggatgacgagggcagcagccagggcgagccacagtcaaagagcccccaggagtcacgccg 
ggtgagcatccagcgctgcatccagtcgctggtgcacgc^ 

agaagatgaagcgggtggtgcagcacaccaagggctgcaaacgcaagaccaacgggggctgcccggtgtgcaagcag 
cteatcgccctctgctgctaccacgccaagcact^^ 

agctccgccagcagcagatccagcaccgcctgcagcaggcccagctcatgcgccggcggatggccaccatgaacaccc 
gcaacgtgcctcagcagagtctgccttctccl^ 

gacgccgcagccccctgcccagccccaaccctcacccgtgagcatgtcaccagctggcttccccagcgtggcccggact 

cagccccccaccacggtgtccacagggaagcctaccagccaggtgccggcccccccacccccggcccagccccctcct 

gcagcggtggaagcggctcggcagatcgagcgtgaggcccagcagcagcagcacctgtaccgggtgaacatcaacaac 

agcatgcccccaggacgcacgggcatggggaccccggggagccagatggcccccgtgagcctgaatgtgccccgacc 

caaccaggtgagcgggcccgtcatgcccagcatgcctcccgggcagtggcagcaggcgccccttccccagcagcagcc 

catgccaggcttgcccaggcctgtgatatccatgcaggcccaggcggccgtggctgggccccggatgcccagcgtgcag 

ccacccaggagcatctcacccagcgctctgcaagacctgctgcggaccctgaagtcgcccagctcccctcag^ 

agcaggtgctgaacattctcaaatcaaacccgcagctaat^ 

atcagcccggcatgcagccccagcGtggcctecagtccx)agcccggcatgcaaccccagcctggcatgcacc 

ccagcctgcagaacctgaatgccatgcaggctggcgtgccgcggcccggtgtgcctccacagcagcaggcgatggga^ 

gcctgaacccccagggccaggccttgaacatcatgaacccaggacacaaccccaacatggcgagtatgaatccacagta 

ccgagaaatgttacggaggcagctgctgcagcagcagcagcaacagcagcagcaacaacagcagcaacagcagcagc 

agcaagggagtgccggcatggctgggggcatggcggggca^ 

ccaccggccatgcagcagcagcagcgcatgcagcagcatctccccctccagggcagctccatgggccagatggcggct 
cagatgggacagcttggccagatggggcagccggggctgggggcagacagcacccccaacatccagcaagccctgca 
gcagcggattctgcagcaacagcagatgaagcagcagattgggtccccaggccagccgaaccccatgagcccccagca 
acacatgctctcaggacagccacaggcctcgcatctc^ 

tccagcccctg^cagtctccacggccccagtcccagcctccacattccagcccgtcaccacggatacagccccagccttc 

gccacaccacgtctcaccccagactggttccccccaccccggactcgcagtcaccatggccagctccatagatcagggac 

acttggggaaccccgaacagagtgcaatgctcccccagctgaacacccccagcaggagtgcgctgtccagcgEiactgtc 

cctggtcggggacaccacgggggacacgctagagaagtttgtggagggcttgtagcattgtgagagcatcacctttt 

tcatgttcttggaccttttgtactgaaaatccaggcatctaggttctttttattcrt^ 

gggtggattgatgtttaaagaaacaatacaaagaatatettttmgttaaaaaccag^ 

ttttttttggcgggggggtggggggggttctttttmccgUl l gLU 

gtcattgctggtgactcatgcctttttttaacgggaaaaacaagttcattat^ 

ttatgtttaaaagtaagaagaaaaataatattcagaart^ 

atgtttcgggaagatttttttctatagtg^ 

acacacg^cacacccacacacatctatctatacataatggctgaagccaaacttgtcttgcagatgteg 

ttctctgataaaactggttttagacaaaaaatagggatgatcactcttagaccatgctaatg^ 

ctttcttctatgtgaaacttgaaatgaggaaaagc^^ 

gagaagattcaatcactgtatagaatggtaaaataccaactc^ 

aaagggtggtccttcttgaattcatgta^ 

amggactatgcatgtgttttttccccatt^ 

ttctttaagatcccctgtaagaatgmaaggt^ 
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DEFINITION Homo sapiens C-terminal binding protein 1 (CTBP1), mRNA> 

ACCESSION NM 001328 SEQ ID NO :50 : 

Cgcgcagcgcgccggagtggtcggggcccgcggccgctcgcgcctctcgatgggcagctcgcacttgctcaacaagg 

gcctgccgcttggcgtccgacctccgatcatgaacgggcccctgcacccgcggcccctggtggcattgctggatggccgg 

gactgcacagtggagatgcccatcctgaaggacgtggccactgtggccttctgcgacgcgcagtccacgcaggagatcca 

tgagaaggtcctgaacgaggctgtgggggccctgatgtaccacaccatcactctcaccagggaggacctggagaagttc 

aagccctccgcatcatcgtccggattggcagtggttttgacaacatcgacatcaagtcggccggggatttaggcattgccgt 

ctgcaacgtgcccgcggcgtctgtggaggagacggccgactcgacgctgtgccacatcctgaacctgtaccggcgggc 

acctggctgcaGcaggcgctgcgggagggcacacgagtccagagcgtcgagcagatccgcgaggtggcgtccggcgc 

tgccaggatccgcggggagaccttgggcatcatcggacttggtcgcgtggggcaggcagtggcgctgcgggccaaggc 

cttcggcttcaacgtgctcttctacgaccc^^ 

ctgcaggacctgctcttccacagcgactgc^ 

cttcaocgtcaagcagatgagacaaggggccttcctggtgaacacagcccggggtggcctggtggatgagaaggcgctg 

gcccaggccctgaaggagggccggatccgcggcgcggccctggatgtgcacgagtcggaacccttoagcmagccag 

ggccctctgaaggatgcacccaacctcatctgcaccccccatgctgcatggtacagcgagcaggcatccatcgagatgcg 

agaggaggcggcacgggagatccgcagagccatcacaggccggatcccagacagcctgaagaactgtgtcaacaagg 

accatctgacagccgccacccactgggccagcatggaccccgccgtcgtgcaccctgagctGaatggggctgcctatagg 

taccctccgggcgtggtgggcgtggcccccactggcatcccagctgctgtggaaggtatcgtccccagcgccatgto 

tcccacggcctgccccctgtggcccacccgccccacgccccttctcctggccaaaccgtcaagcccgaggcggatagag 

accacgccagtgaccagttgtagcccgggaggagctctccagcctcggcgcctggggcagcgggcccggaaaccctcg 

accagagtgtgtgagagcatgtgtgtggtggcccctggcactgcagagactggtccgggctgtcaggagggcgggaggg^ 

cgcagcgctgggcctcgtgtcgcttgtcgte^ 

aagtcagtagttattctcccatgaacgttctt^^ 

aaagaaaacctgaaggagcatttggaagtcaamgaggLlLUtUUlggLLtUtLLLLUlgtatttt : 

aggcagttggcaaacttctcaggacaatgaatcttcccgtttttctttttatgcca 

atttttegcataatttagaaaaacaaaacaaaggctgttmcctaatttt 

catcatcacgaagcagctccaaaaggaaaagcttggcaggtgccctcgtcctggggacgtggagggtggcacggtcccc 

gcctgcaccagtgccgtcctgctgatgtggtaggctagcaatatmggttaaaatcatgmgtg 

acccg 



DEFINITION Homo sapiens HMG-box containing protein 1 (HBP1), mRNA. 

ACCESSION XM 027193 SEQ ID NO:51 

Agcaccatoacatggtgtgggaagtgaagacaaatcagat 

agagcctcaggaatgaatgactcattggagttgctgcagtgtaatgagaamgccatcttcacctggata 
gaacacatggagcttgatgaccttcctgaactt^^ 

agatgtttcacatcaagaatacccaagatcatcttggaaccaaaatacctcagacataccagaaactacttacc^ 

aggtggactggctaacagaattggcaaatatcgcgacc^ 

tctcctgtacacatcatagccactagM 

cagccttccctcatcaccattggaaggaggaaacaccagt^ 

tctgcatgtectccctgtcagatgat^^ 

acacgactgtgcmcataagggaagcaataaggaatggcaagatgttga 
ggaagatettcaaatgggcattcacaagggctatggtte^ 
gagtctgtactgaagttgacttttgatcrt^ 
atffiaaaaataaaggffggtcatcatfflafc^ 
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gatgtatgtctacctcctggaca^ 

cctatggattcttctgcagtttatgtgttaagtagtatggctcgccagcgtcgt^ 

agactttgcaagatctggattcagtaaaaactgtggctca^^ 

tcaaaaaccacagctcagggactgtgagtgccacttctcc^ 

aaaaatacagagttgaatatactcagatgtatccagggaaagataacagagccataagtgtgatccttg^ 

gaaaatgaagaatgaagagagaagaatgtacacattagaagcaaaggctttggctgaagaaca 

ctgttggaagaggaaaagaaccaattcaggctcacaacaacatto 

cattgactcttgatggaaagacttaagaagatcaaggtctcaccatttgtcctcaattcgtgtgacca 

tgagtcttgaaatgatttaataatatgagtgaggatttgctUctccattagagcatt 

attgccttatttttcttccaaacttcatatatgtctatcaggtaataatog 

agaaagagaggagaagtgtatacatgttttattttaaattgtacgaaaggggaaW 

ggctccttactgcttattaatetgtattgtacacatgatgaaatgaagcag^ 

acatggctcagcatctgtgccaaacataggcgctcctagtctggtcagtgccaagaggctaccagaacat^^ 

gctggtgttggtgtcccagcctaagagccacctgc^ 

catccgttattatttocaatggagacctagcccaggcc^ 

ctattaacaaacagtcaacaccattgtattttttaacttcgtgttc^ 

atctttatggtgggggcagactttgcacttac^ 

atacattggcaatacagctgcttttgctctgagcl^aatcatggcttttcatgtta 

acagctgtaaaattgatttcagttcatcacacttcttcatgatgttgcccctaaatttt 

aaatggaaaaa 

DEFINITION Homo sapiens lymphoid enhancer factor- 1 (LEF1) mRNA, complete 

cds. 

ACCESSION AF288571 SBQIDNO:52 

Aagatctaaaaacggacatctccaccgtgggtggctcctttttctttttcttt^ 

tcttctgatecttgcaccttctm^ 

cggcatecggggtaactacagtggagagggtttecgcggaga 

tgctccctccagaaccggcgttctccgcgcgcaaatcccggcgacgcggggtcgcggggtggccgccggggcagcctc 

gtctagcgcgcgccgcgcagacgcccccggagtcgccagctaccgcagccctcgccgcccagtgcccttcggcctcgg 

ggcgggcgcctgcgtcggtctccgcgaagcg^aaagcgcggcggccgccgggattcgggcgccgcggcagctgctc 

cggctgccggccggcggccccgcgctcgcccgccccgcttccgcccgctgtcctgctgcacgaacccttccaactctcctt 

tcctcccccacccttgagttacccctctgtctttcctgctgttgcgcgggtgctcccacagcggagcggagattacagagccg 

ccgggatgccccaactctccggaggaggtggcggcggcgggggggacccggaactctgcgccacggacgagatgatc 

cccttcaaggacgagggcgatcctcagaaggaaaagatcttcgccgagatcagtcatcccgaagaggaaggcgatttagc 

tgacatcaagtcttccttggtgaacgagtctgaaatcatcccggccagcaacggacacgaggtggccagacaagcacaaa 

cctctcaggagccctaccacgacaaggccagagaacaccccgatgacggaaagcatccagatggaggcctctacaacaa 

gggaccctcctactcgagttattccgggtacataa^ 

ccacccatcccgagaacatcaaataaagtgcttcgtgg^ 

acagtgacgagcacttttctccaggatcacacccgte^ 

tcctccagctcctgatatccxrtact^ 

cagcctgtatatcccatcacgggtggattcaggcaaccct^ 

cateatatgattcccggtcctcct^^ 

acatccccacactgacagtgacctaatgcacgtgaagcctcagcatgaacagagaaaggagcaggagccaaaaagacct 
cacattaagaagcctctgaatgcttttatgti^^ 

agtgcagctatcaaccagattcttggcagaaggtggcatgwctctcccgtgaagagcaggcteaatattatg 
ggaaagaaagacagctacatatgcagctttatccaggctggtctgcaagagacaattatggtaagaa^ 
agagagaaactacaggaatctgcatcaggtacaggtccaagaatgacagctgcctacatotgaaacatggtgga^ 
agctcattcccaacgtgcaaagccaaggcagcgaccccaggacctcttctggagatggaagcttgttgaaaacccagactg 
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tctccacggcctgcccagtcgacgccaaagg 

aaagacaatcactgccaacccctctttcgtctactgcaagag 

aatgtaaaagcacatgagaatgctagcaggctgtggggcagctgagcagc 

gagcatcttgcatccaaacctgtaacctttcggcaaggacggtaacttggctgcatttgcctgtcatgcg 

caaccagctatccatcagcaccccagtggaggagttcatggaagagte^ 

cctaaagcttttatttaacagtgcaaaaggatcgttttttm^^ 

gtatattttgctagctatgagcttttaaa^ 

tgagacagcttgtctggtaagtggcttctctgtgaattgcctgtaacacatagtggcttctccgccctt^ 

agctaaataaatgtaatagccaaaccccactctgttggta^^ 

ctttttttaaacagtaaaccttaacagatgcgttcag 

aaaaagcccagcacttgaattgttattactttaaatg^ 

gttaaaatgagcattgatgtacccattttttaaaaaagcaagcacagcctttgc 

gtttgagttaatgtgctgagcatttttttaaaa^ 

a 

DEFINITION Homo sapiens nemo-like kinase mRNA, complete cds. 

ACCESSION AF197898 SEQ ID NO:53 

Tttcccttttttttccgtttggcaacccac^^ 
gattgactgatgaagacataaagctctatgtttttt^^ 

gacccagmgctttccaatcaaagggcatttattttgaatgtctcmgtggcgcaagagcca^^ 

acaatggcggtacatctgcagcagcagcaggtcaccacc^ccaccatcaccaccaccttccacacctccctcctcctcacc 

tgcaccaccaccaccaccctcaacaccatcttcatccggggtcggctgccgctgtacaccctgtacagcagcacacctcttc 

ggcagctgcggcagccgcagcagcggctgcagctgcagccatgttaaaccctgggcaacaacagccatatttcccatcac 

cggcaccggggcaggctcctggaccagctgcagcagccccagctcaggtacaggctgccgcagctgctacagttaagg; 

cgcaccatcatcagcactcgcatcatccacagcagcagctggatattgagccggatagacctattggatatggagcctttgg 

tgttgtctggtcagtaacagatccaagagatggaaagaga^ 

tcttgcaaaagggtcttccgggaattgaagatgttg^ ; 

ccacacattgactatlttgaagaaatatatgttgtcac 

actcagctcagatcatgtcaaagtttttctttate^ 

attaagccagggaatctccttgtgaacagcaactgtgttctaaagatttgtgattttggattggccag 

aatcccgtcatatgactcaggaagttgttactcagtattatcgggctccagaaatcctgatgggcagccgtcatt^ 

ctattgacatctggtctgtgggatgtatctttgca 

gttggatttgatcacggatctgttgggcacaccatcactggaagcaatgaggacagcttgtgaaggcgctaaggcacatata 
ctcaggggtcctcataaacagccatctcttcctgtactctataccctgtctagccaggctacacatgaagctgtt^ 
caggatgttggtctttgatccatccaaaagaatatccgctaaggatgccttagcccacccctacctagatgaagggcgactac 
gatatcacacatgtatgtgtaaatgttgctto^ 

aaatttgatgacactttcgagaagaacctcagttctgtccgacaggttaaagaaattattcatcagtt 
aaggaaacagagtgcctctctgcatcaacccte 

gatgcccccatctcctctggtgtgggagtgatggtggaagat^ . 

gggatttgcaattctggaggttaatcatgcttgte^ 

aataatatttagaaatgttaclagactttteatcttgtaaagtggttgtgcttttaga 

ttttatgaatttagtgcagct^atggctcacctcagaacaaaagagaattgaaccaaaW 

tttttcttttctaaaatgaagtgagattgttcacacacacacacacacacacacacacacacaaacacaaaggacagtcatac 

attttgatamgagccattcctaaagatttggggttttctaaaactaaagaatctagga^^ 

cacgtgagctgatcgtggctgcacctggggggagggtagggaggaggggcatgccacctaatgatcaagccctataatta 

gcttctcattagagccgtgatggtgatgtgtgctgto 

gactaaactmgttttccttacccagta^ 

agaaccccaagcatgcatctttcatgtgtgtoaat^^ 
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gagaactagcttgcacattttaggtctgtgaaattttgtgagacttttcctgcactggacagtaaaaaaataataaaagacaaaa 
acaaatttaaaaaaaaaa ^ 

DEFINITION Homo sapiens Pontin52 mRNA, complete cds. 

ACCESSION AF099084 SBQ ID NO:54 

Cgggcgggcgcactgtcctagctgctggttttccacgctggttttagctcccggcgtctgcaaaatgaagattgaggaggtg 

aagagcactacgaagacgcagcgcatcgcctcccacagccacgtgaaagggctggggctggacgagagcggcttggcc 

aagcaggcggcctcagggcttgtgggccaggagaacgcgcgagaggcatgtggcgtcatagtagaattaatcaaaagca 

agaaaatggctggaagagctgtcttgttggcaggacctcctggaactggcaagacagctctggctctggctattgctcagga 

gctgggtagtaaggtccccttctgcccaatggtggggagtgaagtttactcaactgagatcaagaagacagaggtgctgatg 

gagaacttccgcagggccattgggctgcgaataaaggagaccaaggaagtttatgaaggtgaagtcacagagctaactcc 

gtgtgagacagagaatcccatgggaggatatggcaaaaccattagccatgtgatcataggactcaaaacagccaaaggaa 

ccaaacagttgaaactggaccccagcatttttgaaagtttgcagaaagagcgagtagaagctggagatgtgatttacattgaa 

gccaacagtggggccgtgaagaggcagggcaggtgtgatacctatgccacagaattcgaccttgaagctgaagagtatgt 

ccccttgccaaaaggggatgtgcacaaaaagaaagaaatcatccaagatgtgaccttgcatgacttggatgtggctaatgc 

gcggccccaggggggacaagatatcctgtccatgatgggccagctaatgaagccaaagaagacagaaatcacagacaa 

acttcgaggggagattaataaggtggtgaacaagtacatcgaccagggcattgctgagctggtcccgggtgtgctgtttgtt 

gatgaggtccacatgctggacattgagtgcttcacctacctgcaccgcgccctggagtcttctatcgctcccatcgtcatcttt 

gcatccaaccgaggcaactgtgtcatcagaggcactgaggacatcacatcccctcacggcatccctcttgaccttctggacc 

gagtgatgataatccggaccatgctgtatactccacaggaaatgaaacagatcattaaaatccgtgcccagacggaaggaa 

tcaacatcagtgaggaggcactgaaccacctgggggagattggcadcaagaccacactgaggtactcagtgcagctgctg 

accccggccaacttgcttgctaaaatcaacgggaaggacagcattgagaaagagcatgtcgaagagatcagtgaacttttct 

atgatgccaagtcctccgccaaaatcctggctgaccagcaggataagtacatgaagtgagatggctgaggttttcagcagc 

aagagactccccaggtgtgcctggcctgggtccagcctgtgggcgcttgcccctgggcttggggctgccgtccccactca 

ggcgtgggctgcagcgctgtcagttcagtgtggaaagcamctt^ 

cccttccttacctggtgtgtWctataaatcttc^^ 

gacagtaaaaaaaaaaaaag 



DEFINITION Homo sapiens Reptin52 mRNA, complete ods. ; 

ACCESSION AF124607 SEQ ID NO:55 

Gcggccgcgtcgacgagcatcatggcaaccgttacagccacaaccaaagtcccggagatccgtgatgtaacaaggattg 

agcgaatcggtgcccactcccacatccggggactggggctggacgatgccttggagcctcggcaggcttcgcaaggcat 

ggtgggtcagctggcggcacggcgggcggctggcgtggtgctggagatgatccgggaagggaagattgccggtcgggc 

agtccttattgctggccagccgggcacggggaagacggccatcgccatgggcatggcgcaggccctgggccctgacac 

gccattcacagccatcgccggcagtgaaatcttctccctggagatgagcaagaccgaggcgctgacgcaggccttccggc 

ggtccatcggcgttcgcatcaaggaggagacggagatcatcgaaggggaggtggtggagatccagattgatcgaccagc 

aacagggacgggctccaaggtgggcaaactgaccctcaagaccacagagatggagaccatctacgacctgggcaccaa 

gatgattgagtccctgaccaaggacaaggtccaggccggggacgtgatcaccatcgacaaggcgacgggcaagatctcc 

aagctgggccgctccttcacacgcgcccgcgactacgacgctatgggctcccagaccaagttcgtgcagtgcccagatgg 

ggagctccagaaacgcaaggaggtggtgcacaccgtgtccctgcacgagatcgacgtcatcaactctcgcacccagggc 

ttcctggcgctcttctcaggtgacacaggggagatcaagtcagaagtccgtgagcagatcaatgccaaggtggctgagtgg 

cgcgaggagggcaaggcggagatcatccctggagtgctgttcatcgacgaggtccacatgctggacatcgagagcttctc 

cttcctcaaccgggccctggagagtgacatggcgcctgtcctgatcatggccaccaaccgtggcatcacgcgaatccggg 

gcaccagctaccagagccctcacggcatccccatagacctgctggaccggctgcttatcgtctccaccaccccctacagcg 

agaaagacacgaagcagatcctccgcatccggtgcgaggaagaagatgtggagatgagtgaggacgcctacacggtgct 

gacccgcatcgggctggagacgtcactgcgctacgccatccagctcatcacagctgccagcttggtgtgccggaaacgca 

agggtacagaagtgcaggtggatgacatcaagcgggtctactcactcttcctggacgagtcccgctccaogcagtacatga 
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agg^gtaccaggacgccttcctcttcaacgaactcaaaggcgagaccatggacacctcctgagttggatgtcatcccccga 
ccccaccctgttttccaccagagttctgacactgtgactctgtataaaatggttgggaagctgcaaaaaaaaaaaaaaaaaaa 

aaa . 

Wnt target genes: . 

DEFINITION Homo sapiens achaete-scute complex (Drosophila) homolog-like 1 

(ASCL1), mKNA. 

ACCESSION NM 004316 SEQ ID NO:56 

Cccgagacccggcgcaagagagcgcagccttagtaggagaggaacgcgagacgcggcagagcgcgttcagcactga 

cttttgctgctgcttctgcttttttttttcttagaaacaagaaggcgccagcggcagcctcacacgcgagcgccacgcgaggct 

cccgaagccaacccgcgaagggaggaggggagggaggaggaggcggcgtgcagggaggagaaaaagcattttcacc 

tmttgctcccactctaagaagtctcccggggattttgtatatattttttaacttccgtcagggctcccgcttcatatttccmtctt^ 

ccctctctgttcctgcacccaagttctctctgtgtccccctcgcgggccccgcacctcgcgtcccggatcgctctgattccgc 

gactccttggccgccgctgcgcatggaaagctetgccaagatggagagcggcggcgccggccagcagccccagccgca 

gccccagcagcccttcctgccgcccgcagcctgtttctttgccacggccgcagGcgcggcggccgcagccgccgcagcg 

gcagcgcagagcgcgcagcagcagcagcagcagcagcagcagcagcagcagcagcaggcgccgcagctgagaccg 

gcggccgacggccagccctcagggggcggtcacaagtcagcgcccaagcaagtcaagcgacagcgctcgtcttcgccc 

gaactgatgcgctgcaaacgccggctcaacttcagcggctttggctacagcctgccgcagcagcagccggccgccgtgg 

cgcgccgcaacgagcgcgagcgcaaccgcgtcaagttggtcaacctgggctttgccacccttcgggagcacgtccccaa 

cggcgcggccaacaagaagatgagtaaggtggagacactgcgctcggcggtcgagtacatccgcgcgctgcagcagct 

gctggacgagcatgacgcggtgagcgccgccttccaggcaggcgtcctgtcgcccaccatctcccccaactactccaacg 

acttgaactccatggccggctcgccggtctcatcctactcgtcggacgagggctcttacgacccgctcagccccgaggagc 

aggagcttctcgacttcaccaactggttctgaggggctcggcctggtcaggccctggtgcgaatggactttggaagcaggg 

tgatcgcacaacctgcatctttagtgctttcttgtcagtggcgttgggagggggagaaaaggaaaagaaaaaaaaagaaga - 

agaagaagaaaagagaagaagaaaaaaacgaaaacagtcaaccaaccccatcgccaactaagcgaggcatgcctgaga 

gacatggctttcagaaaacgggaagcgctcagaacagtatctttgcactccaatcattcacggagatatgaagagcaactgg 

gacctgagtcaatgcgcaaaatgcagcttgtgtgcaaaagcagtgggctcctggcagaagggagcagcacacgcgttata 

gtaactcccatcacctctaacacgcacagctgaaagttcttgctcgggtcccttcacctccccgccctttcttagagtgcagtt . . 

cttagccctctagaaacgagttggtgtctttc 

DEFINITION Homo sapiens achaete-scute complex-like 2 (Drosophila) (ASCL2), 

mRNA. 

ACCESSION NM 005170 SEQ ID NO: 57 

Gggcgtgagaaaggcgacggcggcggcgcggaggagggttatctatacatttaaaaaccagccgcctgcgccgcgcct 

gcggagacctgggagagtccggccgcacgcgcgggacacgagcgtcccacgctccctggcgcgtacggcctgccacc 

actaggcctcctatccccgggctccagacgacctaggacgcgtgccctggggagttgcctggcggcgccgtgccagaag 

cccccttggggcgccacagttttccccgtcgcctccggttcctctgcctgcaccttcctgcggcgcgccgggacctggagc 

gggcgggtggatgcaggcgcgatggacggcggcacactgcccaggtccgcgccccctgcgccccccgtccctgtcggc 

tgcgctgcccggcggagacccgcgtccccggaactgttgcgctgcagccggcggcggcgaccggccaccgcagagac 

cggaggcggcgcagcggccgtagcgcggcgcaatgagcgcgagcgcaaccgcgtgaagctggtgaacttgggcttcc 

aggcgctgcggcagcacgtgccgcacggcggcgccagcaagaagctgagcaaggtggagacgctgcgctcagccgtg 

gagtacatccgcgcgctgcagcgcctgctggccgagcacgacgccgtgcgcaacgcgctggcgggagggctgaggcc 

gcaggccgtgcggccgtctgcgccccgcgggccgccagggaccaccccggtcgccgcctcgccctcccgcgcttcttc 

gtccccgggccgcgggggcagctcggagcccggctccccgcgttccgcctactcgtcggacgacagcggctgcgaagg 

cgcgctgagtcctgcggagcgcgagctactcgacttctccagctggttaggRggctactgagcgccctcgaccta 

DEFINITION Homo sapiens fibroblast growth factor 5 (FGF5), mRNA. 

ACCESSION XM 054589 SEQ ID NO:58 

Tctcttcccctctccccttctcttccccgaggctatgtccacccggtgcggcgaggcgggcagagccagaggcacgcagc 
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cgcacaggggctacagagcccagaatcagccctacaagatgcacttaggacccccgcggctggaagaatgagcttgtcct 

tcctcctcctcctcttcttcagccacctgatcctcagcgcctgggctcacggggagaagcgtctcgcccccaaagggcaac 

ccggacccgctgccactgataggaaccctagaggctccagcagcagacagagcagcagtagcgctatgtcttcctcttctg 

cctcctcctcccccgcagcttctctgggcagccaaggaagtggcttggagcagagcagtttccagtggagcccctcgggg 

cgccggaccggcagcctctactgcagagtgggcatcggtttccatctgcagatctacccggatggcaaagtcaatggatcc 

cacgaagccaatatgttaagccaagttcacagatgactgcaagttcagggagcgttttcaagaaaatagctataatacctatg 

cctcagcaatacatagaactgaaaaaacagggcgggagtggtatgtggccctgaataaaagaggaaaagccaaacgagg 

gtgcagcccccgggttaaaccccagcatatctctacccattttctgccaagattcaagcagtcggagcagccagaactttcttt 

cacggttactgttcctgaaaagaaaaagccacctagccctatcaagccaaagattcccctttctgcacctcggaaaaatacca 

actcagtgaaatacagactcaagtttcgctttggataatattcctcttggccttgtgagaaaccattctttcccctcagg 

ataggtgtcttcagagttctgaagaaaaattactggacac 

aatgtgactgaaacaaaatgmmgataggaaggaaactggaattctttgtactaatacagggagcacactccttcagttcag 

caagacataaagccttttgctttatgcttgagggatatttagaactttgtattttcggaaagttaaataacagggacte^ 

ctgacttttacagattaacctgaaagaacatacatgatacatttttamttggtttccaaagaatattttgatgcagataaa^ 

gttaacttttgmtmttgmgtmcttaaaagjac^^^ 

aatcattttatgctgtttatgaattateaatgtgtttetagctcatttgtaatatggaaat^ 

attgtttttafflctagccatacctcagataatatgt^^ 

gcttggatttgtgtgtatgtgtatgtcaattcatgacattatgtggaatcctaaaccWggtggctgggatatgatg^ 

gcaaggagaaaatataaggacittttgatggaattaaatgtgggaggtaaggaaaaggatttagaggtaaaagtac 

tttgcaacatttattgagatctaagtctgtcttgccttcamctctttttatctcccccttgccc 

acatmattctgtccatgaagcatacactatgaaattcaagtgcttaaaaatacttctatgactctctgctatc^ 

ccacagggagcaaacacttagaaatgatagagaactgaaggagatcaatggtttaacagttatccatgccaagtcccattgt 

cagaaatattcttattactcagtcaaacactctt^ 

aaggaaacttctgatgmattaaaaaaactggcctmgatagaggtaacttaamgggaamgttgtgtt 
tttcaacctaaatactgactgctggacataaatcacagaaaattfc^ 

aataaagttctgcaaaatacacgtttatcttacattcagaaatgtggcaaaaaaggcatagctaaaggctaaacatatggcttt 
agtagtaacaaaagggttcatagaaacttcatggtt^ 

aactatgatttattttggtgcacaaatacaaagtggaaacttaccaaaattgaactagctaccatataagcagattgcttt 
gatgggaaaatagtacacacatatatataacaaataatatattaaaaaacccatccatcaactaaaacattatatgtatacatca 
gtatagtgtmattataaagccaaitatctgattaagcattctttccactgaatgcataatgtttaaatagcataaaatgaaa^ 
acaaaaattgaactaatttatactttaaagtatttc^^ 

gcatatgaccctgtttacacagcctaaagctaaaaatattactctagtttattctaatctattgttaag^ 

agttcttagggcacatgaaaaattttagctgccaaacaggaactagtaaacatatgttcctaataagtgaagggaaagataat 

aatgatggtcaacaataagccacgtcaatgcataagttgtataggctaaatgttgcttgtaggctacattaaactcaaatg^ 

agtttatcttatactcctggtttgatttgattagcatattaacgtgaaagtaggatagctactaaatatata^ 

teattaatttcaaaatttaaagccatgctaaaattaaaaagaaaatattaa 

aatgatttmtttttmttgagacagagtcttgctctgtcaccaggctggagtgcagtggcatgatctcgg^ 

caactccctggtttaagggattctcctgcctcagcctcccaagtagctgggattacagactcatgccaccacgcca 

ttgtamttagtagagacggggtttcaccatgtt^ 

gcccacctcggcctccccaaagtgctgggattacaggtacaatgatgtataattaatgcttagtgaagcataaagttac 

atcaattaattaaatgaacttatgtacagaaaacatgtataaatataagtctatactaatgcttacaact 

cttatgtagclttttattattttaagtaactagaaccaccaaatatcaaataaaattatttggttatggttatgttcatctaaa 

caataacmtatattaatattteggagtctatmgtctataggtgacaaacatctccagactaacatgtcagtttta 

atgtttaattatttaagamctttatgtggaacatctatagagataaatagaaattttcaataagatgtagtaacactgtga^ 

ttcaagagtctctcttcacttccttctaaagagactaattt^^ 

attggtccagaagttcaaaatcatgtgacaataataagggatactgacagaagttatttccaagtttgtgtatatattataaaaatt 
acatatataaaactaaggctfflatttctgttatttttaag^ 
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alttcttattaaatcaatcttgaaatagaaaatgtaataactttcttaccattaacatttlttacccttccatagaagggagggaata 

aatcatgacttatcccattttcaataacaaaacgaaactatggcactaaccaaaaacttgcattctggcataatttttacagttgc 

agagaattgtttctgggctcattaaaaaaagtagtattgcagacattgctgcaatgggaagcagacaataacttcttaaaggaa 

ttctacacctcctttaagatttacttaattgctacatctaaattctgataatttaaaatccattttaggtgataaaattttttaaaagtttt 

gaaggaaacctctggataaatggacaaggcctaatttttttttgtagtcaatccaactgtactggccaatttttgaaataagatta 

tatgattaggtattagcagagacaaagagttacctcctccatcttactctgccctatttgaaagtctcaggggagaaaagggaa 

caagatgctgatccaacctgagtggagtcaggtgaggcatctttacatctaagaatttttttttaaattttattattattatacttcaa 

gttctagggtacatgtccacaatgcacatgtctgtcacacatgcacacatgtgccatgctggtgtgctgcacccaccaacctg 

tcatccagcattaggtatatctcctaatgctatccctcccctctccacccaccccacagcaggccccggtatgtgatgttcccc 

ttcgtgtgtccatgtgttcttattgttcaattcccacctatgagtgagaatatgtggtgtttggtttttggtccttgcaatagtttgctg 

agaatgatggtttccagcttcatccatgtccctacaaagaacatgaactcatcatttttgatggctgcatagtattccatggtgta 

tatgtgccacattttcttaatccagtctatcattgttggacamg 

catatgtgtg 



DEFINITION Homo sapiens muscle segment homeobox 1 (MSXl) gene, complete 
cds, 

ACCESSION AF426432 SEQ ID NO:59 

Tgcgtgcccccaggcccagcgcgcctccgggcgagtccccaggagcgcggcccaatggatcgctccgggcccgcccc 
ctcgcgcgctgattggccgccgccccgctggcctcgccttattagcaagttctctggggagccgcggtagggcccggagc 
cggcgagtgctcccgggaactctgcctgcgcggcggcagcgaccggaggccaggcccagcacgccggagctggcctg 
ctggggaggggcgggaggcgcgcgcgggagggtccgcccggccagggccccgggcgctcgcagaggccggccgc 
gctcccagcccgcccggagcccatgcccggcggctggccagtgctgcggcagaagggggggcccggctctgcatggc 
cccggctgctgacatgacttctttgccactcggtgtcaaagtggaggactccgccttcggcaagccggcggggggaggcg 
cgggccaggcccccagcgccgccgcggccacggcagccgccatgggcgcggacgaggagggggccaagcccaaag 
tgtccccttcgctcctgcccttcagcgtggaggcgctcatggccgaccacaggaagccgggggccaaggagagcgccct 
ggcgccctccgagggcgtgcaggcggcgggtggctcggcgcagccactgggcgtcccgccggggtcgctgggagccc 
" cggacgcgccctcttcgccgcggccgctcggccatttctcggtggggggactcctcaagctgccagaagatgcgctcgtc 
aaagccgagagccccgagaagcccgagaggaccccgtggatgcagagcccccgcttctccccgccgccggccaggcg 
gctgagccccccagcctgcaccctccgcaaacacaagacgaaccgtaagccgcggacgcccttcaccaccgcgcagct 
gctggcgctggagcgcaagttccgccagaagcagtacctgtccatcgccgagcgcgcggagttctccagctcgctcagcc 
tcactgagacgcaggtgaagatatggttccagaaccgccgcgccaaggcaaagagactacaagaggcagagctggaga 
agctgaagatggccgccaagcccatgctgccaccggctgccttcggcctctccttccctctcggcggccccgcagctgtag 
cggccgcggcgggtgcctcgctctacggtgcctctggccccttccagcgcgccgcgctgcctgtggcgcccgtgggact 
ctacacggcccatgtgggctacagcatgtaccacctgacatagagggtcccaggtcgcccacctgtgggccagccgattc 
ctccagccctggtgctgtacccccggacgtgctcccctgctcggcaccgccagccgccttccctttaaccctcacactgctc 
cagtttcacctctttgctccctgagttcactctccgaagtctgatccctgccaaaaagtggctggaagagtcccttagtactctt 
ctagcatttagagatctaccctctcgagttaaaagatggggaaactgagggcagagaggttaacagatttatctaaggtcccc 
agcagaattgacagtgjtgaacagagctagaggccatgtctcctgoatagtttttccctgtcctgacaccaggcaagaaagcg 
cagagaaatcggtgtctgacgattttggaatgagaacaatctcaaaaaaaaaaaaaaaaaaaaaaaaaagaaaagagaaa 
aaaaagactagccaccaggaagatgaatcctagcttcttccattggaaaatttaaagacaagttcaacaacaaaacatttgct 

ctggggggcagggaaaacacagatgtgttgcaaaggtaggttgaaggga 

DEFINITION Homo sapiens neurogenin 1 (NEUROG1), mRNA. 

ACCESSION NM 006161 SEQ ID NO:60 , 

Atgccagcccgccttgagacctgcatctccgacctcgactgcgccagcagcagcggcagtgacctatccggcttcctcac 
cgacgaggaagactgtgccagactccaacaggcagcctccgcttcggggccgcccgcgccggcccgcaggagcgcgc 
ccaatatctcccgggcgtctgaggttccaggggcacaggacgacgagcag^agaggcggcggcgccgcggccggacg 
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cgggtccgctccgaggcgctgctgcactcgctgcgcaggagccggcgcgtcaaggccaacgatcgcgagcgcaaccg 

catgcacaacttgaacgcggccctggacgcactgcgcagcgtgctgccctcgttccccgacgacaccaagctcaccaaaa 

tcgagacgctgcgcttcgcctacaactacatctgggctctggccgagacactgcgcctggcggatcaagggctgcccgga 

ggcggtgcccgggagcgcctcctgccgccgcagtgcgtcccctgcctgcccggtcccccaagccccgccagcgacgcg 

gagtcctggggctcaggtgccgccgccgcctccccgctctctgaccccagtagcccagccgcctccgaagacttcaccta 

ccgccccggcgaccctgttttctccttcccaagcctgcccaaagacttgctccacacaacgccctgtttcattccttaccacta 

_ 



DEFINITION Homo sapiens neurogenin 2 gene, partial cds. 

ACCESSION AF303002 SEP ID NO:61 

Ggcctcccccgccttggcggccctgaccccgctgtcatccagcgccgacgaagaagaggaggaggagccgggcgcgt 

caggcggggcgcgtcggcagcgcggggctgaggccgggcagggggcgcggggcggcgtggctgcgggtgcggag 

ggctgccggcccgcacggctgctgggtctggtacacgattgcaaacggcgcccttcccgggcgcgggccgtctcccgag 

gcgccaagacggccgagacggtgcagcgcatcaagaagacccgtagactgaaggccaacaaccgcgagcgaaaccg 

catgcacaacctcaacgcggcactggacgcgctgcgcgaggtgctccccacgttccccgaggacgccaagctcaccaag 

atcgagaccctgcgcttcgcccacaactacatctgggcactcaccgagaccctgcgcctggcggatcactgcgggggcg 

gcggcgggggcctgccgggggcgctcttctccgaggcagtgttgctgagcccgggaggagccagcgccgccctgagc 

agcagcggagacagcccctcgcccgcctccacgtggagttgcaccaacagccccgcgccgtcctcctccgtgtcctccaa 

ttccacctccccctacagctgcactttatcgcccgccagcGcggccgggtcagacatggactattggcagcccccacctcc 

cgacaagcaccgctatgcacctcacctccccatagccagggattgtatctag 

DEFINITION Homo sapiens neurogenin 3 (NEUROG3'), mRNA. 

ACCESSION XM 005744 SEQ ID NO:62 ; 

Cctcggaccccattctctcttcttttctcctttggggctggggcaactcccaggcgggggcgcctgcagctcagctgaacttg 

gcgaccagaagcccgctgagctccccacggccctcgctgctcatcgctctctattcttttgcgccggtagaaaggatgacg 

cctcaaccctcgggtgcgcccactgtccaagtgacccgtgagacggagcggtccttccccagagcctcggaagacgaag 

tgacctgccccacgtccgccccgcccagccccactcgcacacgggggaactgcgcagaggcggaagagggaggctgc 

cgaggggccccgaggaagctccgggcacggcgcgggggacgcagccggcctaagagcgagttggcactgagcaagc 

agcgacggagtcggcgaaagaaggccaacgaccgcgagcgcaatcgaatgcacaacctcaactcggcactggacgcc 

ctgcgcggtgtcctgcccaccttcccagacgacgcgaagctcaccaagatcgagacgctgcgcttcgcccacaactacat 

ctgggcgctgactcaaacgctgcgcatagcggaccacagcttgtacgcgctggagccgccggcgccgcactgcgggga 

gctgggcagcccaggcggttcccccggggactgggggtccctctactccccagtctcccaggctggcagcctgagtccc 

gccgcgtcgctggaggagcgacccgggctgctgggggccaccttttccgcctgcttgagcccaggcagtctggctttctca 

gattttctgtgaaaggacctgtctgtcgctgggctgtgggtgctaagggtaagggagagggagggagccgggagccgtag 

agggtggccgacggcggcggccctcaaaagcacttgttccttctgcttctccctggctgacccctggccggcccaggcctc 

cac gggggcggcaggctgggttcattccccggccctccgagccgcgccaacgcacgcaacccttgctgctgcccgcgc 

gaagtgggcattgcaaagtgcgctcattttaggcctcctctctgccaccaccccataatctcattcaaagaatactagaatggt 

agcactacccggccggagccgpccaccgtcttgggtcgccctaccctcactca 



DEFINITI ON Homo sapiens phosphatase and tensin homolog (mutated in multiple 

Advanced cancers 1) (PTEN), mRNA. ' 

ACCESSION NM 000314 SEQ ID NO: 63 

Cctcccctcgcccggcgcggtcccgtccgcctctcgctcgcctcccgcctcccctcggtcttccgaggcgcccgggctcc 
cggcgcggcggcggagggggcgggcaggccggcgggcggtgatgtggcaggactctttatgcgctgcggcaggatac 
gcgctcggcgctgggacgcga ctgcgctcagttctctcctctcggaagctgcaRccatgatggaagtttgagagttgagcc 
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gctgtgaggcgaggccgggctcaggcgagggagatgagagacggcggcggccgcggcccggagcccctctcagcgc 

ctgtgagcagccgcgggggcagcgccctcggggagccggccggcctgcggcggcggcagcggcggcgtttctcgcct 

cctcttcgtcttttctaaccgtgcagcctcttcctcggcttctcctgaaagggaaggtggaagccgtgggctcgggcgggag 

ccggctgaggcgcggcggcggcggcggcggcacctcccgctcctggagcgggggggagaagcggcggcggcggcg 

gccgcggcggctgcagctccagggagggggtctgagtcgcctgtcaccatttccagggctgggaacgccggagagttgg 

tctctccccttctactgcctccaacacggcggcggcggcggcggcacatccagggacccgggccggttttaaacctcccgt 

ccgccgccgccgcaccccccgtggcccgggctccggaggccgccggcggaggcagccgttcggaggattattcgtcttc 

tccccattccgetgccgccgctgccaggcctctggctgctgaggagaagcaggcccagtcgctgcaaccatccagcagcc 

gccgcagcagccattacccggctgcggtccagagccaagcggcggcagagcgaggggcatcagctaccgccaagtcc 

agagccatttccatcctgcagaagaagccccgccaccagcagcttctgccatctctctcctcctttttcttcagccacaggctc 

ccagacatgacagccatcatcaaagagatcgttagcagaaacaaaaggagatatcaagaggatggattcgacttagacttg 

acctatatttatccaaacattattgctatgggatttcctgcagaaagacttgaaggcgtatacaggaacaatattgatgatgtagt 

aaggtttttggattcaaagcataaaaaccattacaagatatacaatctttgtgctgaaagacattatgacaccgccaaatttaatt 

gcagagttgcacaatatccttttgaagaccataacccaccacagctagaacttatcaaacccttttgtgaagatcttgaccaat 

ggctaagtgaagatgacaatcatgttgcagcaattcactgtaaagctggaaagggacgaactggtgtaatgatatgtgcatat 

ttattacatcggggcaaatttttaaaggcacaagaggccctagatttctatggggaagtaaggaccagagacaaaaaggga 

gtaactattcccagtcagaggcgctatgtgtattattatagctacctgttaaagaatcatctggattatagaccagtggcactgtt 

gtttcacaagatgatgtttgaaactattccaatgttcagtggcggaacttgcaatcctcagtttgtggtctgccagctaaaggtg 

aagatatattcctccaattcaggacccacacgacgggaagacaagttcatgtactitgagttccctcagccgttacctgtgtgt 

ggtgatatcaaagtagagttcttccacaaacagaacaagatgctaaaaaaggacaaaatgtttcacttttgggtaaatacattc 

ttGataccaggaccagaggaaacctcagaaaaagtagaaaatggaagtctatgtgatcaagaaatcgatagcatttgcagta 

tagagcgtgcagataatgacaaggaatatctagtacttactttaacaaaaaatgatcttgacaaagcaaataaagacaaagcc 

aaccgatacttttctccaaattttaaggtgaagctgtacttcacaaaaacagtagaggagccgtcaaatccagaggctagcag 

ttcaacttctgtaacaccagatgttagtgacaatgaacctgatcattatagatattctgacaccactgactctgatccagagaat 

gaaccttttgatgaagatcagcatacacaaattacaaaagtctgaatttttttttatcaagagggataaaacaccatgaaaataa 

acttgaataaactgaaaatggaccttttttmttaatggM^ . 

cctgaccaatcttgttttaccctatacatccacagggttttgacacttgttgtccagttgaaaaaaggttgtgtagctg^gto 

atatacctttttgtgtcaaaaggacatttaaaattcaattaggattaataaagatggcactttcccgttttattccagttttataaaaa 

gtggagacagactgatgtgtatacgtaggaatttmcctmgtgttctgtcaccaactgaagtggctaaagagcmgtgat^^ 

actggttcacatcctacccctttgcacttgtggcaacagataagtttgcagttggctaagagaggtttccgaaaggtW 

cattctaatgcatgtattcgggttagggcaatggaggggaatgctcagaaaggaaataattttatgctggactctggac 

accatctccagctatttacacacacctttctttagcatgctacagttattaatctggacattcgaggaattggccgctgtcactgc 

ttgttgtttgcgcatmttmaaagcatattggtgctagaaaaggcagctaaaggaagtgaatctgtattggggtacagg 

aaccttctgcaacatcttaagatccacaaatgaagggatataaaaataatgtcataggtaagaaacacagcaacaatgactta 

accatataaatgtggaggctatcaacaaagaatgggcttgaaacattataaaaattgacaatgatttattaaatatgttttctcaa 

ttgtaaaaaaaaaa 

Table 2 Polycomb Group. 

BED ' ! : ' 

SEQ ID NO:64 

>gi | 14523051 | ref (NMJ503797 . 1 1 Homo sapiens embryonic ectoderm development 
(EED) , Mrna 

GAGGGAAGTGTCGACTGCGCCGGCGGGAACAGACATGCCTGOSGCC^GAAGCAGAAGCTGAGCAGTGAC 

GAGAACAGGAATCCAGAACTCTCTGGAGACGAGAATQATG 

CTGAACGCCCTGATACACCTAGAAACATO 

GAAGTCAAAGAAATGCAAATATTCTTTCAAATGTQTAAATAGTCTCAAGGAAGATCATAACCAAC 
TTTGGAGTTCAGTTTAACTGGCACAGTAAAGAAGGAGATCCATTAGTGTTTGGAACTGTAGGAAGCAACA " 
GAGTTACCTTGTATGAATGTCATTCAGAAGGAGAAATCCGGTTGTTGCAATCTTACGTGGATGCTGATGC 
TGATGAAAACTTTTAraCTTGTGCATGQACCTATG^ 

GGATCTAGAGGCATAATTAGGATAATAAATCCTATAACAATGCAGTGTATAAAGCACTATGTTGGCCATG 
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QAAATGCTATCAATGAGCTQAAATTCCATCCAAGAGATC 

TGCTTTACGATTATGGAATATCCAGACGGACACTCTGGTC^ 

GATGAAGTTCTAAGTGCTGATTATK^TCTTT^ 
TTGGAGGATCAATTCAAAGAGAATGATGAATGCAATTAAGGAATC 
CATTTATTTCTCAGAAAATCCATTTTCCTGATTTTTCTACCAGAGACATACA 
TGGTTAGGCX^TTTGATACTTTCTAAGTCITGTGAAAAT^ 

TATAGATAAAATTAAACCCAGTGAATCTAATGTGACTATTCTTGGGCGATTTGATTACAGCC^ 

ACATGAGGTTTTCTATGGATTTCTGGCAAAAGATGCTTGC^TTGGGCAATCAAGTTGGCAAACTTTAT 

TTAGAAGTAGAAGATCCTCATAAAGCCAAATGTACAACACTGACTC^ 

CAGTTTTAGCAGGGATAGCAGCATTCTTATAGCTGTTTGT^ 

AAAATACTTTTGCCTAATCAAAATTAAAATGTGTTTGTTGTCT 

GG CACGTAGAG CATTTAGAGTTGTCTTTCAGCATTCAATCAGGCTG 

ATTCCTTOTAGTGTCTTQCT 

YY1 " " — * 



SEQ ID NO:65 

>gi|6042207|ref | NM_003403 . 2 | Homo sapiens YY1 transcription factor (YYl) ] 
mRNA 

AGGGCX3AACX3GGCGAGTGGCAGCGAGGCGGGGCGGGCTGAGGCCAGCGCGGAAGTCTCGC ~ 

CCGAGCAQAGTGTGGCGGCGGCGGaSAGATCrGGGCTCGGGTTGAGGAGTTGGTATTTGTC 

GCGGAGGCGCAGGAGGAGGAAGGGGGAAGCGGAGTOCGGCCCGGACGGGAGGAGGCGCGGCCAGGGC!GGG 
CGGTTGCGGCX3AGGCGAGGCGAGGAGGGGGAGCCX^GACGCAGC^ 

GAGGCGAGGQAGGCX3GQGAAGCCCCX3CTCCCGCCGCGGCG^ ~ 
TCCCCCCGCreCQCTCGCCGCCTTCCT^^ 

GCCCGCAGC(^AGGAGCCGAGGCCGCCGGGGCCGTXjGCGGCGGAGCCCTCAGCCATGGCCTCGGGCGA^ 
CCCTCTACATC^CCACGGACGGCTrCGGAG^TGCCGGCCGAGATCGTGGAQCTGCACGAGATCG 
GACCATCCCGGTGGAGACCATCGAGACCACAGTGGTGGGCQAGGAGGAGGAGGAGGACGACGACGACGAG 
GACGGCGGCXXSTGGTOACCACGGCX3GCGGGGGCGGCCACGGGCACGCCGGCCACCACCA 
ACCACCACCACCACCCGCCCATGATCGCT^ ~ 

CCACCAGGftGGTQATCCTGGTGCAGACGaSCGAGGAGGTGQTGGGCGGCGACGACTCGGACGGGCTGCGC 

GCCGAGGACGGCTTCGAGGATCAGATTCTCATCCCGGTGCCCGCGCCGGCCGGCG 

TTGAACAAAOGCTGGTCACCX3TGGCGGCGGCCGGCAAGAGC^GCGGCGGCGGCT 

CX^CCGCGTCAAGAAGGGCGGCGGCAAGAAGAGCGGCAAGA^ 

GCGGGCX5GCPGCX3GCGCCGACCCX5GGCAACAAGAAGTGGGAGCA 

AGGGCGAGTTCTCGGTCACCATGTGGTCCTCAGATG7VAAAAAAAGATATTGACCATG ~ 
AGAACAGATCATTGGAGAGAACTCACCTCCTGATTATT 

GGAGGAATACGTGGCATTGACCTCTCAGATCCCAAAGAACTGGCAGAATTTGCTAGAA 
- AAATTAAAGAAGATGATGCTCCAAGAACAATAGCTTGCCCT 

TAACTCGGCCATGAGAAAACATCTQCACACCCACGGTCCCAGAGTCCACGTCT 

GCTTTTGTTGAGAGTTCAAAACTAAAACGACACCAACTGG 

CX5TTCGAAGGCTGTGGQAAAa5CTTTTCAC^ ~ 

AGAGAGGCCCTATGTGTGCCCCTTCGATGGTTGTAATAAGAAGTTTGCTCAGTCAACTAACCTO ~" 
GACATCTTAACAGATGCTAAGGCCAAAAACAACGAGTGAAA^ 

NAAGCATCTTCCAGAAGTGTG&TTGGGAATAAATATGTC ~ 

TTAAAAATGAATCCTACAGACCTAAGGGACATGTTTTGATAAAGTAGTAAAA^^ ' 

TACTAAGATGACATTGCTAAQATGCTCTATCTTGCTC ~~ 
AAAGTGTGGTCCCAAGAGGAGGACAATTCATGAACTTCGCAT 

TAAAAATGGQACTTCTTTTCACATTCTTATAAATA " 

TGQAGGTTGATAACTTTGCTTQCAGT^^ 

GATGTTAACftCATTTTOTATAATTGTATTO^ 

GATTTAATAGTGTTAATCAATTTAAACCCATTCT^ 

C CTTTTAACACCTGATGTGTACATCCCATG TAACAG AAAGGG CAACAAT AAAATAG CAATC CTAAAG 

CBX1 '' ' ' - 



SEQEDNO:66 

>gi|773207lemb|X77B24.1|HSM3 H . sapiens chromobox 2 gene 

CTGCC^GAGATGAGTGCAGGTGAGGAGAGTAGCAGCTCGGACTCCGACCCCGACTCCGCCTCGCCGCCCA ^ 

GCACTGGACAGAACCCATCAGTGTCCGTTCAGACCAGCCAGGACTGGAAGCCCACCCGCA 

GCACGTATTTGTCACCGACGTCACTGCCAACCTCATCACCGTCACAGTGAAGGAGTCTCCCACCAGCGTC 
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GGCTTCTTCAACCTGAGGCATTACTGAAGCC^ 

CTATGGTGTCGCTTGGCTAAGTGACTCCCAGCCCAAGCCCCCTCAAGAGTCTGATCGTCGGGGGAGGAGG 
AGTGGG . 



CBX6 



SEQ ID NO:67 



Attatgggctgtgggtgccgctgagcaagatggagctgtctgcagtgggcgagcgggtct 
Tcgcggccgaatccatcabcaaacggcggatccgaaagggacgcabcgagbaccbggbga 



Aabggaaggggtgggcgatcaagbacagcacttgggagcccgaggagaacatccbggact 



Cgcggcbcabtgcagccbtcgaacaaaaggagagggagcgbgagcbgbabgggcccaaga 
Agaggggacccaaacccaaaacbbbccbcctgaaggcgcgggcccaggccgaggcccbcc 
Gcabcagbgabgtgcatbbcbcbgbcaagccgagcgccagbgccbccbcgcccaagctgc 



Acbccagcgcagccgbgcaccggcbcaagaaggacabccgccgcbgccaccgbabgbccc 



Gccgbccccbgccccgcccggacccgcaggggggcagccccggacbgcgcccgcccatbb 



Cgcccbtcbcggagacggbgcgcabcabcaaccgcaaggbgaagccgcgggagcccaagc 



Ggaaccgcabcatccbgaaccbgaaggbgabcgacaagggcgcbggcggcgggggcgccg 



Ggcagggggccggggcgcbggcccgccccaaagbccccbcgcggaaccgcgbbabaggca 
Agagcaagaagbtcagcgagagcgbccbgcgbacacagabccgccacabgaagbbcggcg 



Ccttbgcgctgtacaagcctccgcccgcccccctggbagccccgbcccccggcaaggcbg 



Aggccbcagccccgggcccbgggcbacbbcbggccgcccccgccgcccccbacgacgccc 



Gcagcbcbggcbccbccggcbgccccbcgccbacaccacagbccbcbgaccccgacgaca 



CgccccccaagcbccbccccgagaccgbgagGccabccgcccccagcbggcgcgagccgg 
Aggbgcbcgaccbgbcccbcccbcccgagbcggcagccaccagcaagcgggcaccgccbg 



Aggbcacagcbgcbgccggcccggcaccbcccacggccccbgagcccgccggbgccbccb 



Ccgagcccgaggcbggggacbggcgccccgagabgbcacccbgcbccaabgbggbcgbca 



Ccgabgbcaccagcaaccbccbgacggbcacaabcaaggaabbcbgcaacccbgaggatb 
Tcgagaaggbggctgcbggggbagcaggcgccgcbgggggcggbggcagcabbggggcga 
Gcaagbga 



HPC2 (CBX4) 

SEQ ID NO:68 - 

>gi|4503032 | ref |NM_O01B80 . 1 1 Homo sapiens activating transcription 

factor 2 (ATF2) , mKNA 

GAATTCTGTGATAAGTTATTCAACTTATGAAATTCAAGTTACATGTGAAT^ 

CCTGTGGAATATGAGTGATGACAAACCCTTTCTATGTACTO 

GAGGATCATTTGGCTGTCCATAAACATAAAGATGAGATGAC^ 

GTGTCATTGTGGCTTGATCAGACCCCAACACCAAC^ 

TAATQAGTTGGCGAGTCCATTTGAGAATGAATTCAAGAAAGC 

CTAQATTTATCCCCTCTTGCAACACCTATGATAAGAAGCA^ 

CTGACCAGGATAGTCCTTTACCTCACCCAGAGTCTAC?TACCAGTGATGAGAAGGAAGTACCATTGGCACA 

AACTGCACAGCCCACATCAGCTATTGTTCGTCCAGCATCATTACAGGTTCCCAA 

TCTGACTCTAGTGTAATTATTCAGCAGGCAGTACCTT^ 

C^TCCTCTAACAGGCCAATTGTCCCTGTACCAGGCCCATTTCCTCTTCTGTTACATCTTCCT 

AACCATGCCTGTTGCTATTCCTGCATCAATTACAAGTTCTAATGTGGATGTTCCAQCTGO 

GTTCX^CCAGTCACC^TGGTGCCTAGTGTTCCAGGAATCCCAGGTCCTTCCTCT^ 

CAGAAGCAAAAATGAGATTAAAAGCTGCTTTGACCCAGC^CATCCTCCAGTTACCAATGGTGATACTGT 

GAAAGGTCATGGTAGCGGATTGGTTAGQACTCAGTC^ 

GCCACATCCACTACAGAAACTCCGGCTTCTCCAG 

GTCGGAGAAGAG CAGCTAACGAAQATCCTGATGAAAAAAGGAGAAAGTTTTTAGAG CGAAATAGAGCAGC 

AGCnTCAAGATGCCGACAAAAAAGGAAAGTCTGGGTTCAGTCTTTAGA 

TCATTAAATGGTCAGCTQ(^GAGTQAAGTCACCCTQCTGAGAAATG 

TTCTGGCTCATA7^GATTGCCCTGTAACCGCCATGCAGAAGAAATCTGGCTATCATACTGCTGATAAAGA 

TGATAGTTCAGAAGACATTTCAGTGCCGAGTAGTCCACATAC^ 

ACATCCAATGGAGTC^GTTC7\ACCTCCAAGGCAGAAGC^ 

ACCAGAGTACAGAGCCTGCTCTTTCACAGATC^TTATGGCTCCTTCCT 

TTGATTAAAAACCTGCAGTACAACAGTTTAGATACTCATTAGTGACTTCAAAGGGAAATC^ 

CAGTTTCCATTTATGCGAAATCTGTGGTTGTAAATTT 

HPC3 
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SEQ ID NO:69 



>gi | 10190681 | ref | NMj 
homolog , Drosophi la ) 



020649.1 | Homo sapiens chromobox homolog 8 (Pc class 
(CBX8) , mRNA ' 



CTCACX5TCAGCGGC^GAGTATTATGGTCTGTCG TGTC 



TAGGGGGGAAGCGGCGAGTCAACATGGAGCTTTCAGCX3GTGGGGGAGCGGGTGTTCGCGGCCGAAGCCCT 

CCTGAAGCGGCQCATACGGAAAGGACGCATGGAATACCTCGTGAAATGGAAGGGATGGTCGCAGAA 

AGCACATQGGAACCGGAQGAAAACATCCTGGATGCT03CTTG 



AGATGGAGCTCTATGGCCCCAAAAAGCGTGGACCCAAGCCCAAAACCTTCCTCCT 

GGCAAAGGCCAAAACTTACGAGTTTCX3AAGTGACTC&GC 

TQ3CCCCAGGACCTGGCCTCCACTTCCCGGGCCC^ 



CGAGCAGC^CCAGCACC^GCAQC^CCTGCTC 
GGACCGGGAGCGGGATCGAGAAAGGGAGAGGGAGCGAGAGAGGGAGCGGGAACQT 

CGGGGTACCAGCAGAGTGGATGACAAGCCCAGerCACCGGGGGACAGCTCGAAGAAGCGAGGCCCCAAGC 

CCCGQAAGGAGCTCCOSGACCCCTC^CAGAGGCCCrT^ 

CAAGGGCAGGAAGCTGGACX^CACCCCTTCCGGK3GCAGGAA^ 



GCAAACTGGCTGTGGACACCTTCCCGGCCAGGGTG 

CC^GGGTGCCCTAGATCCCAATGQCACCCmCT^ 

CTGTACCGGGACATGGGGGCCCAGGGGGGAAGGCCCTCCCTCA^ 



TGQGGGACCCGGAGGAAGAGTCCTGGAGCCCCTCCCTGACTAACCT 
GACCTCAAACTTTTTGACCGTCACCATTAAGGAAAGT^ 

TGAATGCTGGGTGGGTGTGTCCAGGAGGAGAGCZAGGGGAGAGAGTGAGCGTGAGCTTGGCATAGTQATTT 



ttatttctgggtgggatgtggccn^rtggctggtcccgtccctgatgtcac 

ttcatccctccttcctccccctgaqtttttgtc 

gtaaatatgttatttaagaaaaatatctaaatatatat^^ 

AG " 



PHF1 



SEQ ID NO:70 

>gi (13435396 | ref |NM_024165 . 1 1 Homo sapiens PHD finger protein 1 (PHF1), 

transcript variant 2, mRNA 

CTCCTCCTGCCGCTGCCGCTGCTTTGGCTO 

GGCCTGGGGACCCCCOSGCCTCCGCCTGCACGCCC^ 

CTCGCCTAGQTCTCCTA(^TCTGC£?CCTG 

ATGCAATGGCGC^GCCCCCCCGGCTGAGCCGCTCTGGTGCgTCCT 

TCCGACCTCrTGGCCCCAGGCCTCXjGCTTTGGGAGGGTCAA 

CTATACTTGGGTACCATC7UVAAAGGTGGACAQTGCT 

CGCAGTTTCTGGTTCTATGGAAAGACATTAG^^ 

CTGTCGCTCTGAC^CraTGGTCCCTGG 

CAGGACTGCCATGTTCCCAGGGCTCCAGCCCCTGGAG^ 

GTGTCTTTGCGATCGCC^CCAAG&GGGGAGGTGCCCTGA^ 

TATGAAGCTTTCTTCTGCC^TATGGACTG^ 

CAGAGTTACTGTTACTQTGGTGGCCCTGGGGAGTGGAACCTGAAAATC 

AGTGGTTCCATGAGGCCTGCACCCAQTGTCTGAGCAAGCCCCT 

TGAATGCTGTOTGTGTOSaKSGGGC^^ 

CATCTTGTCCTGTATCACCTCAGTGTTTGCTGTAAGAAGAAATACTTT^ 
CCTTCACTTCTGAGAATTGGGAC^TT^ 

TTCCAAGCTCCTCTCTGCTCTTAACAGCGACAAGGACCGTTTCATTTCA 

AAATGTTTGTTTGGTCTCCATGCTCGGATGCCTCCCCCTGTO 

CCAGCTTCCCTTCAGGGCAGGGCCCTGGGGGAGQGGTC 

GCCAGAGCCCCT^AGGAGGAGGCAGAAGGGGAAAGTGGAGGAGCTGGGGCCACCCTCAGCA^ 

CAGCCCGAGCCCCAGGAGC^GAGGGAGCGGGCTCATCTGCAGAGGGCACTGCAGGCCTGAGTGTCTCC^ 

CATCCCCCAGCCCTAACCAGAGTTACCAGGGCAGCAGCGGCTACAACTTCCGGCCCAC^ 

CCTGCCCAGCAGCCCCATCCGGATGTTTQCTTCCTTCCACCGTTCTGCCAQCACCGCA 

GAGAGTGGACCCCGAGACAGGTCACCCCTGGAACTT^ 

CCCCCCACTCGATGACTGCCHmTCOT 

ACCCCCTTCTCCCCTQTQCCGTAGT^ 

CTGTCCOSAGGGGACCCTGTCCGGGTCCCT^ 

TTQAGTGGGGAGGAGGGGGCATCTTCTGAACAGCCTGCCTCTGC^ 
ACTTTCATACCCTGACCTCTGACCTCACCTACAGCTO 
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CTACTGCCCAGGCTGGAATCCAAGAGTGGGGAGTGGGGAAGAGK-S^ 

TCCTGACCCCTCCCATCCTTCCCATTTCCTTTGATGTTATTTTGTTACAGCTTTTTAAATATTTTTTAAA 

ATTATTTAACCCCTGGGGGCAGAGACTGAGGAGGGAGGATGAT^^ 

AATAAAGAGAAATAAACAAA 



PHF2 

SEQIDNO:71 

>gi | 4885546 | ref |NM 005392.1 [ Homo sapiens PHD finger protein 2 (PHF2) , mRNA 

GCGGCCGCTCGGCGGCCGGGGGTCCCTTCGGTGGGGCCGCGGCTCCCCGCCCGCCGCCCCCGCGCGTCCA 

TTCX3CTTTGTGTCCCGCGCGCQGCCGGGCCCCCCGCGCACTCTCAGCCCTGCGCCCCGCGGCCCX3GCGGG 
CGGCTCCCGGCGCGGCCCCAGCAGCCCGCGCCX3QCATTGTGTGGACGCGCCCGGCCGOGAGCGCGCGCGC 
GGGCCCTGCO^G03CCCX:CGGCCCCGTCCGCTCCGGCCGCGGCGCCCGCGCCCGCCGCCCCCGCCGCCC 
TCGCCGCGCGGCCCCCGQCCCGGCCCGGCCCGACCCGGGCAGCGCAGCGGCGGGGCGAGCGGCGGCGCGG 

caagatgqcgacggtgcccgtgtactgcx3tctgcc^ 

tgcgatgcctgcaaggactggttccacggcagctgtgttgg 

acatitaccactgcccgaactgcgagaaaacccatggcaa^ 

caaacacggccctggg ccaacaccggacgtgaaaccagtgcag aatgg c agtc agctgttcatcaaggag 

CTGCGGAGCCGAACCTTCCCCAGTGCTGAAGACGTGGTGTCCCGTGTGCCAGGTAGCCAGCTCACCGTGG 
GCTACATGGAGGAGCATGGCTTCACTGAGCCCATCCTTO 

CCCTGCCCCAACATTCTACGTGAGTGACGTCGAGAACTACGTGGGGCCGGAACGGAGTGTGGATGTGACA 

GATGTCACCAAGCAGAAGGACTGCAAGATQAAGCTGAAGGAGTTTGTGGAOT 
GCAAQCXX3GTCCTGAACGTGACCAACCTC 
TGACATTGTAAAGAAACTGTCATGGGTAGAAAACTO 
GTGACCAAGTACTGCCTAATCTGCXBTGAAGGACAGTT^ 

CTGCCTGGTACCACGTGCTCAAGGGGGAGAAGACCTTCTATCTCATCAGGCCGGCCTCGGCCAACA 

CCTGTATGAGCGCTGGCX3GTCTGCCTCTAACCACAGCGAGATGTTCTTTGCTGACCA 

TACAAQTGCATCGTCAAGCAGGGCCAGACCCTCTTGATC 

CTGTGGACTGCCTQGCCTTCGCGGGACATTTCCTC^ 

CGAGGTGGAAAGGAGGTTGAAACTTGGCAGCCTGACTGAGTTTC 

ATGGQAAAGCACCTATTGGAGGCGTTCAAAGGTTCTCACAAGTC ~ 

TCCAAGGAGCTAAAATTCTC^TGGTGCTTTCCGATCGTGGACGAAGAAGCAGGCTTTGGC^GAGCATGA 

GGACXSAGCTCCCGGAGCACTTCAAACCTTCACAGCTAATCAAGGACOT 

GAGAATGCCTCCAAAGCCGTCCGACCGGAAGTGAATACTGTCGCCTCGTCAGATGAGGTGTGTGACGGGG 

ACCGGGAGAAGGAGGAGCCCCCGTCTCCCATTGAGGCCACCCCGCCTCAATCCCTCCTGGAGAAAGTGTC 

CAAAAAAAAGACTCCCAAAACTGTGAAGATGCC(^ 

AAGCCCCCAAQGCCCCCCAAAACXSCTGAAGCTCAAAGAT^ 

AGTC^GCGTCACCC^CCATCCCCAACCTGGAC^ 

GGAGCCXiCCCAAGAAGGGCAAGGCCACAAAGAGTGTCCTGAGTGTGC^ 

CAGAATGATGTGGAGAGGCTGGAAATTCGAGAGCAAACAAAGAGCAAGTCAGAAGCCAAGTGGAAATACA 
AGAACAGCAAACCTGACTCGTTACTGAAGATGGAGG 

GAACAAGGACAAGTTTTCCITTTCTTTCrCCAACAGAAAACTCCTGGGCTC 
AGCAGCCCTGGTGTGTTCGGCGCCTTGCAGAGCT 

ATGAGTACGTATCAGATGATGGGGAGCTGAAGATAGACGAGTTTCCCATCAGGAGGAAGAAGAGCGCCCC 
GATTCTGCGGTGTACAAGAGCGATGACTCCTCTGACGAGGGCT 

CAGGCAGAAATQCCAAAGTGAAQAAGGAGAGTGGGAGOTCCGCGGCCGGCATCCTGGAC 

CAGCGAGGAGGTTGGCGCACTCGAGTACAACCCCAACAGCCAGCCCCCTGCCTCCCCCAGCACACAGGAA ~~ 
GCCATTCAGGGAATGCTCTCGATGGCCAATCTGCAGGC 

CGGGGCAGGCCAAGGGTGGCTCACTGGCAGCCCATGGTGCCCX3GAAGATTGGTGGTGG 

AGGCAAGCGGCTGCTGAAGAGGACTGCCAAGAACAGTGTGGATCTGGAGGACTACX3AGGAGCAGGATCAC "~ 
CTGGATGCCTGCTTCAAGGACTCAGACTATGTTTACCCCTCACTQGAGTCTGACGAA 

TCAAGTCCCGGTCAAAGAAGAGGAAAGGCTC^GACGATGCTCCGT^ ~~ 

ATCGGTGCCAAGACAAGACAGGCCTGTGCX3TGAGGGGACCAGAGTGGCCT 

GCTGCTGGAGCCAAGCTGTCCCAGC71GGAGGAGCAGAAAAACAGGAAG 

CGGCTCCTAACACTGCCTCCCCCTCCATCT ~~ 
CLftCCACCCC^GCATCC^CCACCCCGGCCT^ 

GCCAGCAGCCAGGCCTCACAGGAGGGC^GCTCACCTGAGCCCCCACCTGAATCACA 

CTGACCACGAATATAC^GC^GCOSG^CACT^ 

CCCTGGAGTCTTTCTCACACAGAGGCGGCCTTCTGCAT 

CGTACAAAAAAGGGCATGGCCACCGCCAAGCAAAGGCTTGGAAAGATCTTGAAGATCCATCGGAA 

AACTGCTCCTCI^ 

TCAGCCCCTCCCAGGACGGTGGCTGTGCCGCCTGGCCCGGGGAGGGCTTGCTTCATTCCGACCAATTTTC 
CAATCAA • , . 
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HPHl 



SEQIDNO:72 

>gi | 11038623 jref |NMJ504426 . 1 1 Homo sapiens early development regulator 1 

(polyhomeotic 1 homolog) (EDR1) , mRNA 

CCCGCCCTCGGCGCCCCCGCCCCTCC^GT^AAGGGGAGGAGGCGAGGGQAGCCCGCCGCGGAGGCCGAGCG 

AGCCGGCX3CCCAGCCCAGCCTGGCGACTGGGGA 

GGTGCACAGCCAGGCGAGAAGGTCTTGAGTCAGACAG^ 

TGGAGACTQAGAGCGAGCAG7\ACTCCAATTCCACCAATGGQAGTTCTAGCTCAGGGGGCAGCTCTCGGCC 

CCAGATAGCTCAAATGTCACTTTATGAACGACAAGCAGTGCAGGCT 

AATGCAGCTCAGTATTTCCACCAGTT^ 

CTOCCGTCGAGCAGGCCACAATTGCTGCCAGTCGGCAGGCG^ 
GCAGACTACC^CCACCCAGGCCTCGATC^UVTCTGQCC^^ 
CAGAGTQTGAGCTCTCCCAGTGCTACCACCTTGACCC^ 
CX^CTCAACCAGTCTC^GGCCCAGATGTATCTACGGCCACAG 

CCCTGGGTCGAATGTGCCTCTAGCCTCCCAACTCATCCTGATGCCTAATGGGGCGGTGGCT 

CAGGAGGTGCCATCTGCTCAQTCTCCTGGAGTTCATO 

GGAATCAACAGGCCTCAGCTGAAGGACCTCAGATGGAAG 

CTCCCCTGTCTCTAGCCTCTCCCAGGCCTCTAGCCAGGCCCTAGCGGTGGCACAGGCT 
AGAAACCAGTCCCTCAACCTTAGTCAAGCTGGTGGAGGQ 

C^GGTGGAGGTGGGCAGGCACATGGTGGTTTGGGTCAGTTGCCTTCCTCAGGAATG 

TCCCAGGAAGGGTACAGGAGTGGTGCAGCCCTTGCCTGCAGCCCAAACAGTAA 

CAGACAGAGGCAGAAAGTGCAGCAGCCAAGAAGGGAGT^ 

TGAACCTGACACGGACAGCCACACCTGCX3CCCAGCCAGACACTTATTAGCTCAGCCACCT 

CCAGCCCCATTCACTGATTCAGCAACAGCAACAGATC 

CAGATTGCCATCCACCACCAGCAGCAGTTCCAGCACro 

TCCAGTTGGCGGAGCAQCAGCAGC&GC^ 

CCTC^CTGCCCCT(^GCCACCACAGGTC^ 

GCCCAAACCCTGGTCGTTCAGCCCATGCTTCAGTCTTO^CCCTTGTCTC^ 

AGtXTlCCSUlTTCCCATCa^TCeAA^ 

GATGTCAGCTGCCCAGCAACCACGACCCGATATC^ 

GCCCAGGC^CAGGCTTTGGGGTTGGCACAGCTGGCAGCTO 

CAGTGCAGTCTGGTCAGGCCCTAAAGGCTTCCTCGCX!ACCTTCA 

GTGCCCTCCCACATTGGCCCCX3GGGATGACCCTTC 

GGGGCTACCACCTCCACACCTGTTGTAGCCC^QGTCC 

TCGGAAAACCCC&GACATTGGCTGTCAAACteC^TC 

ATTGGGTOCAATGCTTCCTGCCAAGGCATCTC 

AGTCTTQGAQAAAAAGCTGAATCAGTQGCTAATGTQAATGCT^ 

TGACCCCCGCCCCTTCAGTACGGCCTCCTACACTAGCCATGGTGTCTAGACAAATGGGTGACTCAAAACC 

CCCACAGGCCATCX3TGAAGCCCCAGATTCTCACCCACATCATTQAAGGCT 

GAACCHTTCCCCGGTGGTTGTTCTC^GTT^ 

CAGGCTTGACTGAGAATCAGTCAGGTGGCCCCTTTGGAGTGGACAGC 

GGCGAATCTCCTGAAGTGCGAGTACTGTGGGAAGTACGCCCCCGC^GAGCAGTTTCGTGGCTCTAAGAGG 

TTCTGCTCCATGACCTGCGCTAAGAGGTACAATGTGAGCT^ 

AAATGAAAGAGTTTCAAGAAGCGAACTATGCTCGroTTCGC^ 

CATTGCCCGTGCCAAQATTCAGGGC^UVGTGCCAC 

TCCAGTTATGATGAAGCACTCTCTCQAACATCTCCT^ 

GTGACCTGGQGAATCCCAATACAGCTCXZACfc?TA^ 

CAGTAATCCCAGCCQTTGGAGTGTAGAGGAGGTGTACX3AGTTTATTGCTTCTC 
ATTGGAGAGGAATTTCGCTGAGAGGAGATTGA 

TGAGTGCCATGAACATCAAQCTGGGCCCTGCCCTCAAGATCTGTGCCAAG 

CAGCAGACTTTGCAGGGAAGAAAGAGTTGTTCCAATCA 

GAAGAGAAGTGCAAGAATTGGTTGCTGGTGCTAGATGGTO 

TTATTTTTTAAAATCTTTACAGTTCTC^ 

CTAGAGAACTAGGACTGCTGAGCCTTATCCTGGAGTGGAGGATTTAGCCCAGG^ 

GAGGAATACATAGTATGGTAAGGCAAGGAACTGGGTGGAATGT 

GGGTTTTTCTAGCHTGTGTGACAGAAGTAGCAAAATCTC 

AGAGTTTTTTCTTTTTGTTGTCACTTACTCCCTTOTGATTGAATTTTTTCT 

CCCCAGCCAGTATAQAGACTTGGTTGGCATCTTCTGCTGCAG 

GTGGCTGTTGTCATTCTTTCTGCATCCCACTGTTCCCCT 

AGTTCCATCTCTGCTCTGTCCTATAGCTTTATAAAAC^ 
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TACCTGCCTTAGGCACTATTCCTTATATAAC^AAAATATTAAATATTTTTTTCCTCAGTAAAAGGATG 



HPH2 



SEQIDNO:73 

>gi | 4758241 J ref |NM_004427 .1 1 Homo sapiens early development regulator 2 

(polyhomeotic 2 homolog) (EDR2) , mRNA 

GGCGCCGC^TGTGTCTCCGCGGOSGCT^ 

GCCCGCCCTCCCX3CCCCGGCCTCGCGCCCCCGTCCCGGCCTCGCGCCCa3GCCGCCCTTTGTTGACGCC 

GCCAGGCCGTGCGGTCGGATGCGCCGCGGCAGCCCCGGGCCCCGGCTCGGAGGCTCCCGGGGCGAGAGGA 

GGCGGCCCGCCQGCCGGGACCCCGCKjCGAGTCGGCCCTCGCCAGGGGCTGCGTAGGCCCGCCCGGCCAGG 

CCCAGCCX3CCTGGACAGAGACAGGGCAGGGCATTGTTCATGCACT 

ACCTCAGGGAACGGAAACTCTGCCTCCAGCATTOCCGGC^ 

CACAGGCCATTGTGAAACCCCAAATCCTGACQCATGTTATCGAAGGGTTTGTGATCCAGGAGGGGGCGGA 

CGTTTCCCGGTGGGACX3CrrCGTCTGCTGGTGGGGAATCTCAAQAAGAAG^^ 

GAGAAAC^CCACAGCAGGATCACACCACCACCACTGACTCGGAGATGGAGGAGCCCTAT 

CGAAAGAGGAGGGTQCTCCCCTCAAACTCAAGTGTGAGCTCT^ 

(^GCGTTCCAAGCGCrTCTGTTCCATGGCTC 

GGACTTTTCGACTCAGACCGGAGCAAGCTGGAQAAC^ 

CAAAGCCAGTCTGCCACCACTTACCAAGGATACCAAGAAGCAGCCAACAGGCA 

ACTGCTGCTTTGCGTAACACACAGCCAGGAAGACTCCAGCCGTTGCTCAGATAACTCAAGCTATGAGGAA 

CCCTTGTCAGCCATCTCAGCCAGCTCATCTACTTCCGCCGGCGACAAGGCCAGCGGGACCTGGAGC 

CGACATGGATATGCGGGACCTGGTGGGCATGGGACACCACT 

AGAAGACGTCTACGAATT<^TC03CTCTCTGCCAGGCrrGCCAGGAGATAGCAGAGGAATTCa3TGCCCAG 

GAAATCGACGGGCAAGCCCTQCTGCTGCTCAAGGAGGACCACOTGATGAGCGCT 

GGCCCGCCCTGAAGATCTACGCCCGCATCAGCATGCT 

TGGCCCAGGGCGCCTCCTCCCGACTGAGCAGAGCCAGACAGACAT^ 

GTTGGAGGGCAGGGGCTCTCCCTAGGGGCATAGCTGGTGAQGAGGTCTGGGCACCT 

AGGGGCCTTTCATTTCTGTGGGAGGGGCAGAGAGGTAGGTGGCACAGAAGATGGGGCTTC 

ATATTQATAQCACTGGCTTCCTCGAAAGTCCCAATACT 

CCATTTTCCAGGGGGTATATGGTCAGGGCTCCCCAACCTGAGTO 

CTGGATGGAGGCCTAGAAAGCCCTTGCCTTCCTTCCTCCCACTTCTTTCTCCAGGCCTGGTTAACTCTTC 
CGTTGTCAGCTTCTCCCCCTTCAGCCTGTT^ 

GTGGAGAGAGAGAAG CTGGG CCCAGCCGCGGTQ CCTGCTGGCCAAGACGC CTTAACGCTGTGTGTATGAC 
TGTGTGACTGTQTGGGAGCCTGGACTQACAGATAGGCCAAGG 

GTAGCAAACAGCCACTTAGTGCTTTGTCCTGGACTCCACTCAGCCTCAGGATGGGGAATAGCCAAGAATG 

GC^GCCTCAGCQCAGAGGCAAGGTCAGAAAGAGACGGCGCTTCAGA 

CGCACTGTQAAGTTCCCCTGACCGCCCTCCTGGTT 

CAACATAGCCCAGACGTGGAGCCTCCI^GCOTGCCTGCCCGCCCACCCTGGGAGT^ 

AGAGAACTTCTAAGGGGAAAGAACAGCTGGAGTTTCTGTTGATO 

CTCCCACACTTCTTTGCCTATAAATCTT 

AGGGCAAGGGCCTGCCTCTGACCT 

CTATTCCCCACCCACACCCCCAGGCAGGGTTGGAAATGAAGGACTTTTTTAACCTTTGT^ 
AAAATAAATCTGTAAAATCTQAAAAAAAAAAAAAA 



SEQ ID NO: 74 

>gi|5032120|ref |NM_005635 . 1 | Homo sapiens synovial sarcoma, X breakpoint 1 

(SSXI) , mRNA 

CACTTTGTCACGftACTGCTGCC^CTTC^ 

AGTQAGACTGCTCCTQGTGCGATGAACGGAGACGACAC^ 

CATCAGAGAAQAGAAGCAAGGCCTTTGATGAT^ 

GAAATACTCGGAGAAAATGAGCTATGTGTATATGAAGAGAAACTATAAGGCCATGACTAAACTAQG 

AAAGTCACCCTCCCACCTTTCATGTGTAATAAACAGGCCACAGACTTCGAQGGGAATGATTTTO 

ACCATAACCGGAGGATTCAGGTTGAACATCCTCAGATGACT 

GATCATGCCCAAGAAGCCAGCAGAGGACXSAAAATGATTC^ 

AACGATGGGAAACAACTGCACCCCCCAGGAAAAGGAAATATTC 

CCAAAAGGGGGAAACATGCCTGGACCCA(^GACTGCGTGAGAGAAAGCAGCTGGTGATTT 

CAGTGACCCTGAGGAAGATGACGAGTAACTCCCCTGGKSGGAT^ 

ACX3TGGTGACCTCTCACGAACATGGGCATG^ 

SSX2 ™ ' " 
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SEQ ID NO; 75 



>gi | 10337582 | ref | NM_003147 . 1 | Homo sapiens synovial sarcoma, X breakpoint 2 

(SSX2) , mRNA 

CTCTCTTTCGATTCTTCCATACTC 

AGTCAGACTGCTCCCGGTGCCATGAACGGAGACGACGCCTTTGCAAGGAGACCCACGGTTGGTGCTCAAA, 
TACCAGAGAAGATCCAAAAGGCCTTCGATO^TATTGCCAAATACTTCTCTAAGGAAGAGTGGGAAAAGAT ~ ~ 
GAAAGCCTCGGAGAAAATCTTCTATQTGTATATGAAGAGAAAGTATGAGGCTATGACTAAACTAGGTTTC — 
AAGGCCACCCTCCCACCTTTCATGTGTAATAAACXK3GCCGAAGACTTCCAGGG 

ACCCTAACCGTGGGAATCAGGTTGAACGTCCTCAGATGACTTTCGGCAGGCTCCAGGGAATCTCCCCGAA 
GATCATGCCCTUIGAAGC^GGAGAGGAAGGAAATGATTC 

AATGATGGGAAAGAGCTGTQCCCCCCGGGAAAACCAACTACCTCTGAGAAGATTCACGAGAGATCTGGAC 

CCAAAAGGGGGGAAGATGCCTGGACCCACTVGACTGCGTGA^^ ~~ 

CAGCGACCCTGAGGAAGATGACGAGTAACTCCCCrrCAGGGATACGACACATQCCCATGATGAGAAGCAGA ~ 
ACGTGGTGACCTTTCACGAACATGGGCATGGCTGCGGACCCCTCGTCATCAGGTGCATAGCAAGTG ' — 



Table 3 Enhancers of tri thorax and polycomb. 
EPC1 r 



SEQIDNO:76 

>gi|13376809|ref |NM_025209 . 1 J Homo sapiens enhancer of polycomb 1 (EPC1) , 
mRNA 

ATGAGTAAACTGTCGTTTCGGGCGCX5GGCGCTAQACGCCTCGA 

ATCTGGCCGACCTGgAGGAATAGGGCTCGATAAACAGGGCCXSTGCCGCAGATGCC^ 
GGAAGAGOAGTCGGAACATCATCTTCAGCX5GGCTATTTCAGCA 

AATATGGTTATACCGGTGCCAGAGGG^GAAAGTAATATTGCTTACTATGAGTCTATATATCCTGG^ 
TTAAGATGCGAAAGCAGCTCATTCACATACAGCCTTTTAGTTTGGATGCT 

GGATTCTGAAGATGAAGTATTTGTGAATAAACTGAAAAAGAAAATGGACATCTGCCC7V 

GAGATGATTGACCGCCTAGAAAAAGGCAGTGGTCAGCAGCCAGTCAG 

TAAAAGAAGATGATGAACTAATTAGAGAAGTTTATGAATATTC 

GCCATCTCTTATTCC^TCAGTAAAACAAGAGAAGOSAGATGGTTCCAGCACAAATGATCCTTATGTGGCT 

TTTAG7VAGGCGTACTGAA7VAAATGGAGACTCGAAAAAATCX3CAAAAATGATGAAQ 

TGCTTAAGCTGCGACGAGATCTAAGTC^AGCTGTTACTATTCTAQAGATGATAAAAAG 

TAAAAGAGAGCTATTGCACTTAAC^CTGGAAATTATGGAAAAGAGGTATAATTTGGGCGACTACAATGGA 
G AG ATCATGTCTGAGGTTATGGCACAGAGACAG CGA^TGAAACCTACTTATG CCATCCCCATC ATCCCTA 
TTACTAATAGGAGTCAATTTAAACACCAGGAAGCAATGGATG TGAAGGAG TTCAAAGTTAATAAGCAAGA 
TAAAGCGGATCTTATCCGACCGAAACGGAAATATGAAAAG^ 
QCTACTCCCCAACAGACGAGTCCTGCTGCACTGCCAGT 
TTCCCAGCTCAGACGAAGAACCTCTCTCCCAGGCT 

TCCTGATGGTCCTTTTGCTTTCCGTAGGAAAGCAGGCTGTCAGTACTATGCTCCTCACTTAGA 

GG CAACTGGCCTTGQACTAGTCCTAAAGATGGAGGATTAGGGGATGTO 

CTCTCACCGTACCCCAAAGGTGTATTGGATTTGCACQAAQACGGGTTGGGCGCGGTGGAAGGGTCTTACT 

GGACAGAGCTCATOCAGACTATGACAGTGTGTTTCACCATCTGGATTTG 

CATTCTCCAGTCAATCAGTTTGCCAATACCTCAGAAACA7VATACCTCGGA 

TCAGTCAGATACTAGTCAATATCftAATGATGTAGATGQCGGCAT^ 

TGACAGTGACAATGATGAACTCTCCTGTAGAAAATTATATAGGAGTAT^ 

CCTGGGACCCAGACATGCAGTACCTCTACGCAAAGTAAAAGTAGCAGTGGTTCAGCA 
CAGCCGAACAATACCAGCAACATGAACAGCAACTGGCACT 

GCAACAGCAAGCAAATAGTAATTCCTCGRCCAACACATCACAGAACCTTGCATOT 
GGCTTTCGCCTGAATATACAGGGTTTAGAAAGAACACTACA^ 
CTAGTGCACAGTTTQCTGCTTCTGCTTTGGTGACATCAGAACAACTC 
TGTGGTGCTTGGAATCGGGGTGAATGGCX5TCCTTCCAGCCT 

AGTACTACACCAACAGGACTTGTACATACAAGTCCATGAACGGCAGGTTCAGCTTTGTTAC^ 
ATATTACACAGACTTCAAGTTCCGACAGTGGACTC^ 
TCAGGTTCTGATTGGGAAGAACATTCGATTAACTGT^ 
C<^ATAAATGCAO^C^TATACCTAGGACT^^ 

CAGCAAACTGTCAAGTTTCCAAGGTCCCATCTTQATCCTCTGTAGATTGAGTTCC 
ATCAGAAAAGCCAGCACTGAACAACATAGCAGACAACACAGTAGCGATGGAGGTGACGTAG 
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EZH1 

SEQ ID NO:77 

>gi | 4503622 | ref |NM_001991 . 1 | Homo sapiens enhancer of zeste homolog 1 

(Drosophila) (EZH1) , roRNA 

GAGGCTGGACACCTGTTCTGCTGTTGTGTCCTG^ 

AACACTTCCCCTTGCATTCTATAAGATTACAGCAAGATGGAAAra 

TC^CTTACTGGAAAAGAAAAGTGAAATCTGAATACATGCGACTTTO 

TATGGGTGCAAAGGCTTTGTATGTGGCAAATTTTGCA7UVGGTTCAAGAAAAAACCCAGATCCTCAATGAA 
GAATGGAAGAAGCTTCGTGTCCAACCTGTTCAGTCA^ 

AGTGTACCATAGAGAGCATTTTCCCGGGATTTGCAAGCCAACATATGTTAATGAGGTCACTGAACACAGT 
TGCATTGGTTCCCATCATGTATTCCTGGTCCCCTCTCCAACAGAACTTTATGGTAGAAGATGAGACGGTO 
TTGTGCAATATTCCCTACATGGGAGATGAAGTGAAAGAAGAAGATGAGACTTTTATTGAGGAGCTGATCA 
ATAACTATGATGGGAAAGTCCATGGTGAAG7AGAGATGATCCCTGGATCCGTTCTGATTAGTGATGCTGT 
TTTTCTGGAGTTGGTCGATGCCCTGAATCAGTACTCAGATGAGGA^ 

GATGGAAAGCAGGATGACAGGAAAGAAGATCTGCCAGTAACAAGAAAGAGAAAGCGACAT 
GGAAGAAAAAGAGTTCCAAGAAACAGTTCCCAAATGACATGATCTTCAG 

TGAGAATGGTGTCCCAGATGACATGAAGGAGAGGTATCGAGAACTA^CAGAGATGTCAGACCCCTyVTGCA 
CTTCCCCCTCAGTGCACACCCAACATCGATGGCCC^ 

ACTCCTTCCACACACTTTTTTGCCGGCGCTGCTTTAAATACGACTGCTTCCTTCACCCTTTTCATGCCAC 
CCCTAATQTATATAAACGCAAGAATAAAGAAATCAAGATTGAACCAGAACCATGTGGCACAGACTO 
(HTTTGCTSGAAGGAGCAAAGGAGTATQCCATGCTCC^^ 
GGAGAAGGCACCACATAGTCAGTGCTTCCTGCTCCAATGCCTC^ 

AGGAGACAGTGAC^GGGACACAGGCAATGACTGGGCCTCCAGTTCTTCAGAGGCTAACTCTCGCTGTCAG 

ACTCCGACAAAACAGAAGGCTAGTCCAGCCCCACCTCAACTCT^ 

TGGAATGGACTGGGGCTGAAGAATCTCTTTTTCGAGTCT^ 

AATAGCCAGGCTTCTGGGGACCAAGACGTGCAAGCAGGTCTTTGAGTTTGCAGTCAAAGAATCACTTATC 
CTGAAGCTGCCAACAGATGAGCTCATGTACCCCTCACAGAAGAAGAAAAGAAAGCACAGATTGTGGGCTG 
CACACTGCAGGAAGATTCAGCTGAAGAAAGATAACTCTTCGACACAAGTGTACAA^ 

CCACCCAGACCG CCCCTGTG ACAGCA C CTGC CC CTG CATCATGACTCAGAATTTCTGTGAGAAGTTCTGC 
CAGTGCAACCCAGACTGTCAGAATCGTTTCCCTGGCTGTCGCTGTAAGACCCAGTGCAATACCAAGCAAT 
GTCCTTGCTATCTGGCAGTGCGAGAATGTGACCCTGACCTC^ 

GGACTG CAAGGTGGTTTCCTGTAAAAACTGCAG CATCCAGCGTGGACTTAAGAAGCACCTGCTGCTGGCC 
CCCTCTOATGTGGCCGGATGGGGCACCTTCATAAAGGAGTCTGTGCAGAAGAACGAATTCATTTCTGAAT 
ACTGTGGTGAGCTCATCTCTCAGGATGAGGCTGATCGACGCX3GAAAGGTCTATGACAAATACATGTCCAG 
CTTCCTC^TCAACCrCAATAATGATTTTGTAGTGGATC 

AATCATTCAGTGAATCCCAACTGTTATGCCAAAGTGGTC^TGGTGAATGGAGACCATCGGATTGGGATCT 
TTGCCAAGAGGGCAATTC^GCTGGCGAAGAGCTCTTCTTT^ 
CAAGTAC&TGGGGATCGAGAGGGAGACCGACGTCCTTTAGCCCTCCGAGGC^ 
GTAGCGGCACTGTCTTGGCTTTCGTGCTGACACCACTGCTO 

CTGAGAAACCCCCCAACCCACTCCCCCTGTAGTGAGGCCTCTGC<^TGTCCAGAGGGCACAAAACTGT^ 
CAATGAGAGGGGAGACAG AGG CAGCTAGGG CTTGGTCTCCCAGGACAGAGAGTTAC AGAAATGGGAGACT 
GTTT 



EZH2 

SEQIDNO:78 

gi | 4758323 | ref |NM__004456 . 1 | Homo sapiens enhancer of zeste homolog 2 

(Drosophila) (EZH2) , mRNA 

GAATTCCGGGCGACGCGCGGGAACAACGCGAGTCQGCGCGCGGGACGAAGAATAATCATGGGCCAGACTG 
GGAAGAAATCTGAGAAGGGACCAGTTTGTTGGCGGAAGCGTGTAAAATCAGAGTACATGCGACTGAGACA 
GCTCAAGAGQTTCfiGACGAGCTGATGAAGTAAAGAGTATGTTTAGTTCCAATCGTCAGAAAATTTTGGAA 
AGAACGGAAATCT171AACCAAGAATGGAAACAGCGAAGGATACAGCCT 

GCTCATTGCGCGGGACTAGGGAGTGTTCGGTGACCAGTGACTTGGATTTTCCAACACAAGTCATCCCATT 
AAAGACTCTGAATGCAGTTGCTTCAGTACCCATAATGTATTCTTGGTCTCCCCTACAGCAGAATTTTATG 
GTGGAAGATQAAACTQTTTTACATAACATTCCT 

TCATTGAAGAACTAATAAAAAATTATGATGGGAAAGTACACGGGGATAGAGAATGTGGGTTTATAAATGA 
TGAAATTTTTGTGGAGTTGGTGAATGCCCTTGGTCAATATAATGATGATGACGATGATGATGATGGAGAC 
GATCCTGAAGAAAGAGAAGAAAAGCAGAAAGATCTGGAGGATCACCGAGATGATAAAGAAAGCCGCCCAC 
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CTCGGAAATTTCCTTCTGATAAAATTTTGGAGGCCATTTCCTCAATGTTTCCAGATAAGGGCACAGCAGA 

AGAACTAAAGGTVAAAATATAAAGAACTCACCGAACAGCAGCn'CCCAGGCGCACTTCCTCCT 

CCCAAC^TAGATGGACCAAATGCTAAATCTGTTCAGAGAGAGCAAAGCTTACACTCCTTTCATA ' 

TCTGTAGGCGATGTTTTAAATATGACTGCTTC^ 

QAAGAACACAGAAACAGCTCTAGAGAACAAAC 

AAQGAGTTTGCTQCTGCTCTCACCGCTGAGCGGATAAAGACCCCACCAAAACGTCCAGGAGGCCGCAGAA 

GAGQACGGCTTCCCAATAACAGTAGCAGQCCCAGCACCCCGACCAT^ 

AGACAGTGATAGGGAAQCAGGGACTGAAACGQGOGGAGAGAACAATGAT^ 

GATGAAACTTCGAGCTCCTCTGAAGCAAATTCTCGGTGTCAAACACCAATAAAGATGAAGCCAAAT^ 
AACCTCCTGAGAATGTGGAGTGGAGTGGTGCTGAAGCCTCAATGTTTAGAGTCCTCATTGGCA 

TGACAATTTCTGTGCCATTGCTAGGTTAATTGGGAC 

AAAGAATCTAGC^TCATAGCTCCAGCTCC^ 
AACACCGGTTGTGGGCTQCACACTGCAGAAAGATACAGCr 

CAACTATCAACCCTGTGATCATCCACGGCAGCCTTGTGAC^^ 

TTTTGTGAAAAGTTTTGTCAATGTAGTTCAGAQTGTCAAAACCGCTTTCCXK3G 

AGTGCAACACCAAGCAGTGCCCGTGCTACCTGGCTGTC 

TGGAGCCGCTGACCATTGGGACAGTAAAAATGTGTCC^ 

AAGCATCTATTGCTGGCACCATCTGACX3TGGCAGGCI^^ 

ATGAATTCATCTCAGAATACTGTGGAGAGATTATTTCTC^ 

TQATAAATACATGTGCAGCTTTCTGTTCAACTTGAAGAATGATTTTGTGGTGGATGC^ 

AACAAAATTCGTTTTGCAAATCATTCGGTAAATCCA7\ACTGCTATGCA7^AAGTTATGATGGTTAACGGTG 

ATCACAGGATAGGTATTTTTGCCAAGAGAGCCATCCAGACTG 

GAGCCAGQCTGATGCCCTGAAGTATGTCGGCATCGA7^GAGAAATGGAAATCCCT 

CCTCCCCCTCCTCTGAAACAGCTGCCTTAGCTT 

ACATGCAGTTTGAAATTCTGAATTTGCAAAGTACTGT^ 

AC^TTTTATTGCGTTCTC^CCAGCTGCAAAGTGTTTTGTACCAGTGAATTTTTGCAATAATGCAGTATGG 

TACATTTTTCAACTTTGAATAAAGAATACTT^ 

BMI1 

SEQDDNO:79 

>gi|4885094|ref |NM_005180.1| Homo sapiens B lymphoma Mo-MLV insertion region 
(mouse) (BMIl), mRNA 

GAGAGGCAGAGATCGGGGCGAGACAATGGGGATGTGGGCGCGGGAGCCCCQTTCCGGCTTAGCAGCACCT 

CCCAGCCCTOC^GAATAAAACCGATCGCXX:C^ 

AGGCGGCGGCGGCCGAGGAGGAQGAGGAGGAGGCCCCGGAGGAGGAGGCGTTGGAGGTCGAGGCGGAGGC 
GGAGGAGGAGGAGGCCGAGGCGCCGGAGGAGGCCGAGGCX3CCX3GAGCAGGAGGAGGCCGGCCGGAGGCGG 

CATGAGACGAGCGTGGCX3GCCGCGGCTGCTCGGGGCCGCGCTGGTTGCCCATTGACAGCGGCGTCTGCAG 

CTCGCTTGAAGATGGCCX3CTTGGCTCGCATTCATT^ 

CCGCCCGCTTCGATCXSCCTCGOGCCGGCTGCTCTT^ 

AACGAGAATCAAGATGACTGAGCn\AAATCCCCACCTO 

GCCACAACCTVTAATAGAATGTCTAGATTCCyrT^ 

AGTATTQTCCTATTTGTGATGTCCAAGTTCACAAGACCA 

TCTCCAAGATATTGTATACAAATTAGTTCCAGGGCT 

TATGCAGCTCATCCTTCTGCTGATGCTGCCAATGGCTCTAATGAAGATAGAGGAGAGGTTGC^ 

ATAAGAGAATTATAACTGATGATGAGATAATAAGCTTATCCATTG 

TCGGAAAGTAAACAAAGACAAAGAGAAATCTAAGGAGGAGGTGAATGATAAAAGATACTTACGATGCCCA 

GCAGCAATGACTGTGATGCACTTAAGAAAGTTCCTCAQAAGT 

TTGATGTCATGTATGAGGAGGAACCTTTAAAGGATTATTATACACT 

CTGGAGAAGGAATGGTCCACTTCCATTQAAATACAQAG 

CACC^GAGAGATGGACTGACAAATGCTGGAGAACrGGAAAGT 

CAGCAGGAGGAQTTCCCTCC&CCTCTTCTTGTTTGCCTAG 

ACAGTTTCOTCACATTTCCAGTACTATGAATGGAACCAGCAACAGCCCC^ 

TTTGCCAATAGACCTCGAAAATCATCAQTAAATGGGT 

TGTTAAGGAAAAAAATTTTAAACCCCTGATTTATATAGATATCTTCA 

ATACATGTGACTATCGTCCAATTTQCTTTCTT 

CATGTGATACTCCTQTCCX3TCTTGGTTCAAAAGAAAGATTGTTGTTATAAAGAAT 

CAGGCAAQACTTTTTCTCTGTGTTAGGAAAGATGGGA 

GTACTCTQCAGTGGACATAAGCATTGGGCGATAGTTTGT^ 

COTGATCGTTCTTGTTATTACX5CTGTT^^ 

AACCAACX5GAAAGAATATGCATAGAATAATGCATTCTA 

G GAG CTATTTAGCCATTTTGATTGCTGTTTGATTTATACTTCTCTG TTGCTACGCAAAACCGATCAAAGA 

AAAGTGAACTTCAGTTTTAGAATCTGTATGCCTAAAAGCGGGTACTACG^ 

AAATGATTCGCTTTTGTAAGAATCAGATCK3CATTATGCT 

AACAGGAAACAGTATTGTATGATATATCTAT7VAATGCTATAAAQAAATATTGTGTTTCATGCATTCAGAA ~ 
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ATGATTGTTAAAATTCTCCCfiACTGGTTCGACCTTTG CAGATACCCATAAC CTATGTTGAGCCTTGCTTA 
CCAGCAAAGAATATTTTTAATGTGGATATCTAATTCTAAAGTCTGTTCCATTAGAAGCAATTGGCACATC 
TTTCTATACTTTATATACTTTTCTC^ 

CTTTAACTGAGAAATATGGAAACCGTCTTAATTTTCC^TTGGCTATGATGGAATTAATATTGTATTTT^ 

AAATGCT^TATTGATCACTATAATTCTAAAACAATTTTTTAAATAAACCAGCAGGTTGCTAAAAGAA 

TTTTATCTAAAGTTATTTTAATAGGTGGTATAGCAGTAATTTTAAATTTAAGAGTTGCTTTTACAGTTAA 

CAATGGAATATGCCTTCTCTGCTATGTCTGAAAATAQAAGCTATTTATTATGAGCTTCTACAGGTATT 

TAAATAGAGCAAGCATGTTGAATTTAAAATATGAATAACCCCACCCAA(^TTTTCAGTTTATTTTTTGC 

TTTGGTCGAACTTGGTGTGTGTTCATGAGTTATTTGTGAGGGTGTTTATTCTATATGAATATTGTTTCAT 

GTTTGTAGGGAAATTGTAGCTAAACATTTCATTGTCCCCAGTCTGCAAAAGAAGCACAATTCTATTGCTT 

TGTCTTGCTTATAGTCATTAAATCA^ 

TAGTAAAGGATGTTTTATGAAGTCACAAGATACATATATTTTTATTTTGACCT 

TTGTAAGTGTTGTTTCTAATTATAGATGTAAAATGAAATTTCATTTGTAATTGGAAAA^ 

AGGATATTCATTTAGAAAATAGCTAAGATCTTTAATAAAAATTTGATATGAAA 



ZNF144 (MEL18) 

SEQ ID NO:80 

>gi | 6005963 | ref |NM_007144 . 1 1 Homo sapiens zinc finger protein 144 

(Mel-18) (ZNF144), mRNA 

GAG^GCCCGAACAGGAAGAGGGTACAGCTTTGTjGCAGGTCACATGCCCACTGCAGCCCTCCAGCCTOT 
TCCCCAGAQCGGACTTTGGAAGCTGAACTGCTTTTGTTGCTGGAAGACTTATGTTATAATTTACCCTGGQ 
TGGACCAGGGTCGTACAAAAGGGCAATOCTCCCCAGTCCCCCC^ 
ACTACACGGATCAAAATCT^CAGAGCTGAACCCCCACCT 

ACG CCACCACTATCGTGGAGTGCCTGCATTCCTTCTGCAAAACCTG CATCGTGCGCTACCTGGAGACCAA 
CAAATACTGCCC(^TGTGTGACGTGCAGGTCCATAAAACCCGGCCGCTOCTGAGCATCAGG 
ACACTTCAAGACATTGTCTAGAAAT7GGTCCCTOGGCTTTTTAAAGATGAG 
TCTATGCAGCX3TACCCCCTG&CGGAGGTCCCCAACGGCT 

GGAGAAGGGGGCTCTGAGTGATGATGAGATTGTCAGCCTCTCCATCGAATTCTACGAAGGTGCCAGGGAC 
CX^GATGLAGAAGAAGGGCCCCCTGGAGAATGGGGATGGGGACAAAGAGAAAACAGGGGTGroCTTCCTG^ 
GATGCCCAGCAGCCATGACCGTCATGCATCrTGCCAAGTTTCTCCGGAACA^ 

GTACAAGGTGGAGGTTCTGTACGAGGACGAGCCACTGAAGGAATACTACACCCTCATGGACATCGCCTAC 
ATCTACCCCTGGCGGCGGAACGGGCCTCTCCCCCTCAAGTACCGTGTCCAGCGAGCCTGCAAGCGGCTCA 
CCCTAGCCACGGTGCCCACCCCCTCCGAGGGCACCAAC^ 

CX3ACAAGGCTCCCAGCCCTGCCACCCTGCCAGCGACCTCCTCCTCCCTGCCCAGCCCAGCCACCCCATCC 
(^TGGCTCTCCCAGTTCCC^TGGGCCTCra^ 

GTOGGGCCACCACAGCTGCCAACGGGGGTAGCTTGAACTGCCTGCAGACACCATCCTCCACCAGC^ 
GCGCAAGATGACTGTCAACGGCGCTCCCX3TGCCCCC^ 

CAGCCAAGCCTCTCCACTCCTTCCACTTTTTCTGGGCCCTTTTTTCCACTTCTTCTACTTTCC 

TTCCCACCTTGGGGGTGGGGGGCGGGTTTTATAAATAAATATATATATATATGTACATAGGAAAAACCAA 

ATATACATACTTATTTTCTATGGACCAACCAGATTAATTTA^ 

TGTGTATGTGTGGAAAATGGTGTTCATTTTTTTTGGGGGGGGTCT 

GCCTGGAGATGAACTGGATGGGCCACTGGAGTCTCAATAAAGCT 

GCAGGTGGTGTGTTGGGGGCCCCTTCAGACCCAAAGCTTTAGGCATGATTCCAACTGGCTGCATATAGGA 
GTC^GTTAGAATTGTTTCTTTCTCTCCCCGTTTCTCTCCCCATCTTGGCTGCTGTCCTGCCTCTGACCAG 
TGGCCQCCCCCCGCGTTGTTGAATGTCC&QAAATTO 

CCTGGTTCTGAGGAGCAAGTGCAGGGTGGAGGTGGCACCTGCATCACCTCCTCCTCTTGCAGTGGAAACT 



TCTTGTGGAAAAGAAGATTCAGGCCCTGAGAGGTCTCAGCTC^ 

TGAAGCGCTGCACCCCCACCAACCTTACCCTCACCGGGGAACCCTCACTAGCAGQACTGGTGGTGGAGTC 
TCACCTGGGGCCTAGAGTGGAAGTGGGGGTGGGTTAACCTCACACAAGCACAGATCCCAGACTTTGCCAG 
AGGCAAACAGGGAATTCCGCCGATACTGACGGQCTCCAGGAQTCXjTCGCCACACTCG 



SCML1 



SEQIDNO:81 

>gi I 5803158 I ref |NM_006746 . 1 | Homo sapiens sex comb on midleg-like 1 

(DroBophila) (SCML1) , mRNA . 

ATCACTGGTCTCGCGTGCGCGTGACCAGGCCCGGTTTCGGGTGCCAGGACCTTTCCGAAGCGTCGAGTGG 
CCTAACX3GTCACAGCTGTCGCCC^TCGGAGAGG(^GGACTACTGCGAGCAGTTTTACCGCGACCTCCGGA 
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GGCCGQCGTGACAGGCTCTGTCACTAAAATAGGAACCGAATATTGTATCTGACGCATCCTGTAATACTGA 
AGAGCAACTGAAGACAGTTGATGATGTCCTTATTCACT 

GATAAGAAGATTQATGTGATTCGTAGAAAGGTTTCAAAAATCCAACGTTTCCATGCGAGATCCCTGTGGA 
C7VAATCATAAGCGATATGGATATAAAAAGCATTCTTACTO 

GAAGAAAAATGAGGTTTACGAGACATTCTCCTACCCTGAAAGTTACAGCCCCACTTTA^ 

CGTGAGAATAATTCCCCG^GCAACCTTCCAAGGCGATCCTTTTGCATGGAAGAA 

TGGAGQAQGACCCGATCCTGAGCCGCACTCCGAQTC(^GTGCA^ 

TCAQCCQTATTATQCATCTGATGGTGCAACGTATGGTTC 

GCTGACAGCATCCACAACACTTACTCAACTGACO 

CAGTTGAAAATGACX3GTTACATAGAGGAAGGAAGCATCACTAAGCACCCTTCAACCTGGTCGGTGGAAGC 

AGTGGTCCTATTTCTAAAACAAACAGATCCTC^ 

GAAATTGACX3GGAAGGCTCTGCTCCTACTCACGAGTGACGTG 

GAACGGCTGTGAAGCTATG CTACT ACATTGACCX5 ACTTAAACAAGGAAAATG CTTTGAAAATTGAAAAAA 
TCCITOTGCAAATTTAGATTGGGCCAACTTCT^ 
TGCCCTTTAGTCGTTTTTGTTTTGTAGAAAGTATCT 
TGTTATAGTCCAGTCTACTTCTTTAAAAAC^ 

AATTCATTCTTTATAGGTCTTTAAAAATTACTTTTATTATATTGTTTA 
CAGAAAAAAAAAAAAACCCTTTGATTCTQGTTCATCTCGATACAGA 

TTATC^GGGTTGACAACTCCTATGATTGAATCTATGGGAATTATTCCTCAGAAGAGAATTTAAAGGTGTA 

CCCATATATATCTCTTTCTGGAGTATTTTATCTGTCT^ 

GAATAGCCATATAAATTATTTTCCTTTCTGCTATOATCT 

TAAAAAATAAGCATATAAACTTTTATTATGTGCTCTTAACAGTTTTAAGATAAACTATAGGATAGATAGA 

ATGGTTATTTTATGCAAGA/IATATTGTACCGCAAGGGTGGTTTGGATGAAGTCTGACTACTTTTTTTCA^ 

ACAAACTATTATATTAAAACTGTCATATTTTGGCTAAGTTTGGACCTATAACTACACTTTCATTGTTTGC 

ATCTCTCTATGAAGATACGTCTGTCCAAACTTTTAAAAGGCATAACTGTATTTTATGTG^ 

TATAGATAGTATTTTATATTTTATTCTCACCCGAA 

GGraTTTTGTATTGCCACAGAGGTAGGATGAGCC^^ 

ATGGATTATTTGC^TCATTAGTACCTCT 

TTTCCATACAGGGAAGTTCTCCGTCCTATGCAATC 

CCTQCTACACTTTGAATGATACATTAATTCAGACTAATCTTTGGGGGCTTTATTTTC 
TCAAGGQAAACATGTTCAACACTATTATTTTGTTATAAATTTATAACTTTGTT^ 

ATATAAGGTTTACXIAGCTATGAGAATTGGTGCTATCACCTITTAGCTATTTGCTGTAATGTCAAGAAAAT^ 

TTCACCAGATGCAAGAATOTACCTTTTCTTTTTAGAAAGCCAAATC 

TTAAAGAATAGCTTCATCAATGTTATTCCTTACATO 

AAATTGTTTGTATGTAGATGCTGTACCCACTTGAACAGTCCTCAGGTGTTTACATAAATACTATGTTTT^ 
CAGTTTTCATATTTTAAAATATTAATAAAGTTAAATCACAATAGT 



3CML2 



SEQE)NO:82 

>gi|5174668|ref |NM_006089.1| Homo sapiens sex comb on midleg-like 2 
(Drosophila) (SCML2) , mRNA 

GAAGCTCGGTGCCGGCTCGCGCGATCGGTGGGACAGAATTTCGTTGTTTTC^CCGACGAGACrGGAGG^ 
ACAACACCAAATAGGGATACCATGGGACAAACAGTGAATGAAGATTC 
AAGAGAAAACTCCTCAGTCAAGTAC^TCTTCTGTACAAAGGGATGATTTCCACTGG 
AQAGACTGGGTCTATAAGTGCTCCTTCAGAGTGCTTCCGTC^ 

AAAGTTGGTATGAAATTGGAAGCCCGTGACCCTCGGAATGCCACTTCAGTATGTATTC 
GAATTACTGGGGCCAGGTTACGGTTACGACTGGATGGTAGTGACAACAGAAATGATTTTTGGAGGCT 

cgattccccagacatacaacctgttgggacatgtgaaaaggaaggagacttacttcaacctccactaggg" 

taccagatgaatacatcctcctggccgatgttcctcttaaagac^ctaaatgggtctgaaatggcatctg" 

ccacattatttaagaaggaaccacctuvagcccccactaaataattttaaag 

tattgacaaaaagaacccx3tatctcatctgtcctgcgac(^ttggagatgttaaaggggatgaagct 

atcacatttgatggctgqagtggagcttttgattactggtc 

ctgggtggtgtcgcctgacaggagatgtattacaacccccaggaactagtgttcctattgtaaagaatat" 

agcaaaaac^gaqtcttctccttctoa^ 

atattaccaacacagcaggt(^qgagatcaagtcgaattaa^ 

ggaq(^gttctgtt7aaaatatcacaccaaggaaaaaaggtccaaactcaggaaaaaa^ 

gcccgtgatatgttctacatctgcagcttctctaaaatcgctgaccaqagaccgtgg(^tgttatataaa 

gatgtcgcttctgggccatgtaaaatagtgatqtctacagtcto 

ttggccctcatctggatcccaagagaatccagcagctgcctgacc^cttcggcccgggcccggtgaatct" 
ggtgcttcgccggattgtgcaggcotgtgtggattgtgcccttgaaactaaaactgtttttggatacctg 
aagccagataatcgtggaggagaagtgataactgcctc^ 
ctccagtgaacagtgcatcatttgctcttcgctttcttgagaacttctgccacagtctc 
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CCHTTTGAGTAGCC^GCCTTTTAGTTCTTCCAGGGG 

CAGTCAGCAAAAGAAGATGTAACAGAAAGGCAAAGCACC^ 

TTGTTCCTCTCTCTCCTAAGCTC 

GQGAAGTGCmTTCCCAAAGAGGAGAATCTTTCAGAAGATTCTAAGAGCTCATCACTAAATTCAGGAAAT 
TATTTGAATCCTGCCTGTAGAAATCCTATGTATATTCATACTTCAGTCTCCCAGGATTTTTC'rCGAAGTG 
TQCCAGQCACCACAAGT^CACCACTAGTTGGGGACATATCCCCC^ 

CCAAATGCAGAGGAAAAGTGAAGCTCCAAGTTATATAGCTGTACCTGATCCCAGTGTCCTGAAACAAGGC 

TTCTCTAAGQACCCTTCAACCTGGTCTGTGGATO 

TATC&GGCCCCCTCGCCGACCTCTTCAGGCAACATGAA^ 

TGATGTGATGATGAAGTATATGGGGCTGAAGCTGGGGCX2AGCATTAAAGCT 

CTTAAAGAAGQAAAATACAGTTAAAAAATGTGTAAGTTT^^ 

ACATTTTAATTTAAAAGTATTTCTCTTAGCAGTTT^ 

CAGAATTGCAGAACTGTAGTAA(^GTTGAGTCAACTTTGTT^ 

GAGACAC^GCCGCC^VCTCCCCCAGTCTACTTCTTTAAAAAGCAT.TTAACAGGTTAGTATTGGCATATTCA 
AATTGGCAGTTCTTTATGTCTTTTTAAATTTTCA 

GAGAAAAACCTTTGATTTTGGTTAACCl^TATATCTAGAACCAAAACAGCTAAATCCC 

ATCAGGGATTGAC^CTTCTATAATTAAATCCATGAGAAT 

CTGTAGATATCATCTTTTCTCAGATATTTTGTGTGA 

TATCTAGAAAGGGAATAGCCATATAAATTATTTTCCTTTTATTATTTCTCTC 

ATTTAAAGGAAAAAAGCAAGCTTATAAGCTTTCATGAAGTGTTCTTACCAGTTTTTGATAAATTTTTTAA 

ATTATAGGATAGAATTGTCATTTTATGCAGGAGATATTTATACTACGAGGGTTGTTTGGA 

TTAAATTTTTTCAGTGAAATTCCTATTATTTTAAAACTTTCCATATTTTCACTACG 

TAGGCATTCTTTTCTTA^TCTCTATATGAAGAT^^ 

GTGTTTATTCTTCATATGGTACTTTACCATATTT^ 

AAATCTTTTTTTCTTGAATTTAATCTGGGCACTTTGCACTGCCACAGGGGTGACGATGGAACTATGTATA 

TAGTTAGGATGTTTTGATTTCGGTAAAAAATATATGTCC^ 

ACTCTTCAGGGGATATGAAACAATCTGTAGATTGGGTTTCCAT^ 

TTTCTAATTAATTTGCTTAGTTCTGAG CCATTTATTCTG CTACACTTTGAAAGATATATTAGTTCTGACT 

TATTGTTGGGGCTTTATTTTATTTTTATTTTTTTGAGATGGAGTTTCA 

CAATAGCTCGATCTCGGCTC^CTQCAACCTCXSCCT 

CAGGAATGCACCACCACGCCCAGCTAATTTTGTAGAGATGGGGTTTCTCCATGTTGGTCAGGCTGGTCTC 

AAACTCCTGACCTCAGGTGATCCGCCCACCTCGGCCTTGCAAAATGCTGGGATTA(^GGCA . 

TGCCCAGCCATGTTTGGGQCTTTATTTTATAAGTTAGAACTTTGAAGAGGAAATGGTGCTATATGTTTAT 

TGTTATTACTTTGTGTAACTTTGATGTAATGTTTATAAGCTATGAGAATCAGTTATAAAAGTATTAGC^ 

TTTGTTGTAAATGCCAATAAAATATTCACCAGGGGCAAGAATGTAGATTTTCTTTTTAGAAAAC 

TACTTTAGACATGAATGCAACTATTTAAAGAATAGCT 

CTTACTTAAACTTGGTCTTCTrrCAAGTTGTTTGTATGAAGATO 

TGTTTACATAAATACTATGTTTTAC^GTTTTCATATTTTAAAATATTAATAAAGTTAATCGCAACGATTC 



RING1 



SEQ ID NO:83 

>gi | 11863157 | ref | NM_002931 . 2 | Homo sapiens ring finger protein 1 

(RING1) , mRNA ___ 

GGCTGCTGTTTCTAAAACCCCTTTCCCTCT^ 

CCATAATGGATGGCAGkGAGATTGCTGTTTCCCCTC^ 

CCTGGACATGCTGAAGAATACGATGACCACCAAGGAGTGCCT 

ACAGCCCTACX3GAQCX3GGAACAAGGAGTGTCCTACCTGCCGA 

GGCCAGACCCGAACTTTGATGCCCTGATCTCTAAGA 

AGACCGAGTQCTTATCCGCCTGAGCCGCCTGC^CAACCAGCAGGCATTGAGCT 
CTACGCATGCAGGCC^TGCACAGGGCCCAGCQTGTGAGGC^ 

CGATGAGTGGGGGGGAAGGAGAGCCCQGGGAGGGAGAAGGGGATGGAGAAGATGTGAGCTCAGACTCCGC 
CCCTGACTCTGCCCC&GGCCCTGCT^ 

ACAGGGGK^GGCGGCACTGGTGGGGTGGGTGGGGGTGCCGGTTC^GAAGACTCTGGTGACCGGGGAGGGA 
CTCTGGGAGGGGGAACGCTQGGCCCCCC^QCCCT^ 

AATTGAGCTCGTGTTCTOGCCCCACCCCCTGCTCGTGGAGAAGGGAGAATACTGCCAGACGAGGTATGTG 

AAGACAACTGGGAATGCCACAGTGGACCACCTCTCCAAGTACT 

GQ CAAC^GCAGGAAGCAGGGGAGCCAGGAGGGCCTGGAGGGGGC 

GTGTGGCGGGGAGGGTGGGGGTGCCGGAGGAGGTGACGGTCCTGAGGAGCCTGCTTTGCCCAGCCTGGAG 
GGCGTCAGTQAAAAGC^GTACACCATCTACATCGCACCT 

CGCTGACCCTGGAGCTGGTGAATGAGAAATTCTGQAAGGTGTCCCGGCCACTGGAGCTGTGCTATGCTCC 
CACCAAGGATCCAAAGTGACCCCACCAGGGGACAGCCAGAGGAAGGGGACCATGGGGTATCCCTGTGTCC 
TGGTCTATCACCCCAGCTTCTTTGTCCCCCAQTACCCCCAGCCCAGCCAGCCAATAAGAGGACACAAATG 
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AGGACACGTGGCTTTTATACAAAGTATCHTITATGAGATTC^ 

GCCCCCATCTGCTGCCTTTTCTATTGCCCTGCAACGTCCCATCTATACGAGGTGTTGGAGAAGGTG AAGA 
ACCCTCCGATTCACGCCCGCCTACGAACAAC^ 



RYBP 



SEQ ID NO:84 

>gi|6912639|ref |NM_012234 . 1 1 Homo sapiens RING1 and YY1 binding 

protein (RYBP) , mRNA __ 

rcoSGACGGCQTTTCTCCTCCGAGCGGCQCCGGT^ 

ACCATGGGCGAC^yVGAAGAGCCCGACCAGGCCAAAAAGACAAGCGAAACC^ 

GGGATTGTAGCGTCTG CACCTTCAGAAACAQTQCTGAAGCCTTTAAATGCAGCATCTGCGATGTGAGGAA 
AGGCACCTCCACCTiGAAAACCTCGGATC^TTCTCAGCTGGTGGCA 

ACCCCACCACCCCCTAAAAAGGAGAAGAAGGAGAAAGTTGAAAAGCAGGACAAAGAGAAACCTG 

ACAAGGAAATTAGTCCTAGTGTTACCiVVGAAAAATACCAACAAGAAAACCAAACCAA^ 

GAAAGATCCTCCTAGTGAAGCAAACAGCATAC71GTCTGCAAATGCTACAACAAAGAC 

CACACCTCAAGQCCCCGGCTGAAAAACGTGGAGAQGAGCACTC 

ACXjTCACCGTCATTATCACAGACTTTAAGGAAAAGACTCGCTCCT 

CTCCAGTGCAGGGTCAGAACAG(^GAACCAGAGCAGCTCX3GGGTCAGAGAGCACAG 

CGTTCCTCCACX3CCAAAGGGCGACATGTCAGCAGTCAATGATGAATCT 

GTGAAAACTATGAATGAGGGTATGAA^TTGAAAACCTCCACCTG 

TCTTCTGTQGAC&TCGACCTCTT^^ 

CAAGGAATTTCGC^CCCTGACGATTACTCTC^ 

AACAATCATTTATAATTGGATGTGCTCCTGAATCTACTTTTAATAAAAAAAAAA^ 

MLL ~ : 



SEQ ID NO: 85 

>gi | 5174568 |ref|NM_005933.1| Homo sapiens myeloid/ lymphoid or mixed- 
lineage leukemia (tri thorax homolog, Drosophila) (MLL) , mRNA 
ATGGCX3CACAGCTGTCGGTGGCGCTTCCCCGCCC ~ 

GCCGGGGCCTAGGGGGCGNCCCX3CX3GCAACGCX3TCCCGG 

CGGTGGCGGCCCOSGGGCGCCCCCCTTO^ 

GGGGCTGGGGTTCCAGGGGGAGOSGCCGCCGCCTCAGC^GCCTCCTCGTCGTCCGCCTCGTCTTCG 
- CTCTCATCGTCCTCAGCCTCTTCAGGGCCGGCC^ ~" 
GGTCTCGGCCGCCATCGGCACCAACCTGCGCCX3GTTCTO 
GGCAGCGGAGAGGATGAGCAATTCTTAGGTTTTGGCTCAGATGAAGAAGTC^ 

GGTCTCCTTCAGTTAAAACTAGTCCTCGAAAACCTCGTGGGAGACC^AGAAGTGGCT . 
AGCTATCCTCTCAGATCCATCTGTGTTTTCCCCTCTAAATAAATCAGAGACCAAATCTGGAGATAAGATC ~~ 
AAGAAGAAAGATTCTAAAAGTATAGAAAAGAAGAGAGGAAGACCTCCCACCTTCCCTGGAGTAAAAATC^ 
AAATAACACAOXSGAAAGGACATTTCAGAGTTACCAAAGGGAAAGAAAGAAGAT^^ 

aaggacaccttctgctacgtttcagcaagccacaaagattaaaaaattaagagcag 
ctc^gtctaagtttaagac^gggaagcttcaaataggaaggaagggggtacaaattgtacgacggagaq "~ 

gaaggcctccat caacag aaaggataaag accccttcg gtctcc tcattaattctqa actggaaaagcc c 

gaqaaagtccggaaagacaaggaaogaacacctccacttacaa^^ "~ 
gccctcgaaggattaaqc(^gttaggattattgcttcttgaaaaaggacagatg<^ ~ 
actcttacagagggcaaaaaaaggqgqctcaaaagaaaattgaai^ — 

aaaggtgaaqacacaggtcaaaaatattcgacaqttc^^ 

atcattaagacccctcggcggtttatagaggatgag ~ 
agtctacaccgaatagtagattgagtgccccgtcctgtggatcttctgaaaaatcaagtc ~~ 
gcactcctctcaaatgtcttc^gactcctctcgatctagtagccccagtgttgatacctccacag 

caggcttctqaggagattcaggtacttcx^roagg 

cratttcccagtccccagaaaatgaoagt^ 

ttttggatctagaacgacx3aaaaaattatcaactctacaaagtgcccccc^ " — 
ccacctccacctctgctgactccaccgccac(^^ 

ggcttatgcctccaacaatccccttagcatcaccatttttgcctgct^ — 

GCGAAAATCTATTTTGCGAQAACCGAGATTTAGGTG 

tacttttcctcagcaaagtatgccaaagaaggtctt^ 

ctcc^ctaactcccgaggacgttggctttgcatctggtttttctgcatctggta ccg ct^ ~ 

ATTGTTTTCGCCACTCCATTCTGGAACAAGGTTTGAT^ 

AGATTTACTCC7VAGTGAGGCTCACTCTAGAATATTTGAGTCTGTAACCTTG CCTAGT AA "~ 
CIX3GAACATCTTCTTCAGGAGTATCCAATAGAAAAAGGAAAAGA7UVAGTGTTTAGTCCT ~ 
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ACCAAQATCTCCTTCTCACTCCATGA 

ACCCCCCCGTCTTCTQTCTCTTCCTCGTTAAGCATTTCTGTTAGTCCTCTTGCCACTAGTGCCTTAAACC 

CAACTTTTACTTTTCCTTCTCATTCCCTGACTCAGTCTGG 

QAAGC^GACTAGTGCTCCGGGAGAGCCATTTTCATCAAGTAGTC 

CCAGGCTCTCAGACTGAAAGAGGGAGj^AATAAAGACAAGGCCCCCGAGGAGCTGTCGAAAGATCGAGATG 
CTGAC^GAGCGTGGAGAAGGACAAGAGTAGAGAGAGAGACCGGGAGAGAGAAAAGGAGAATAAGCXSGGA 
GTCAAGGAAAGAGAAAAGGAAAAAGGGATCAGAAATTCAGAQTAGTTCTGCTTTGTATCCTGTGGGTAGQ 
GTTTCCAAAQAGAAGGTTGTTGGTQAAGATQTTGCCACTTCAT 

AGAAGTCTTCATCAC^TGATTCTGGGACTGATATTACTTCTGTGACTCTTGGGGATACAACAG 
AACCAAAATACTTATAAAGAAAGGGAGAGGAAATCTGGAAAAAACCAACTTGGACCTCGGCCCAACTGC^ 
CCATCCCTGGAGAAGQAGAAAACCCTCTGCCTTT^ 
CCTCCATAGGCTCCATGTTGGCTCAGGCAGACAAGCTTCCAATGACTG 

AAAAAAGGCCAAAGCTCAGCTCTGCAAGATTGAGAAGAGTAAGAGTCTTAAACAAACCGACCAGCCCAAA 

GCACAGGGTCAAGAAAGTGACTCATCAGAGACCTCTGTGCGAGGACC^ 

GAGC&GCTGTTGCCCTTQGCCK3AAAACGAQCTGTQTT^ 

ATGGGAAGAACGAGAAAAGATTTTGTCTITCCATGGGGAATGATGACAAGTCATCAATT 
QATGOTGAACCTCTTQCTCCACCCATCA7ACCAATTAAACCTGTCACTAGAAACAAG 
CTCCAGTAAAGAAAGGACGTCGATCX1AGGCGGTOTGGQCA 
TGGTGTTTGTACTAATTGCTTAGATAAGCCCAAGTTTGGTGGTCG 

ATGAGAAAATGTCAGAATGTACAATGGATGCCTTCCAAAGCCTACCTGCAGAAGCAAGCTAAAGCTO 

AAAAGAAAGAGAAAAAGTCTAAGACCAGTGAAAAGAAAGACAGCAAAGAGAGCAGTGTTGTGAAGAACGT 

GGTGGACTCTAGTCAGAAACCTACCCCATCAGCAAGAGAGGATCCTGCC^ 

CCTCOTCC^CGAAAGCCCGTCGAGGAAAAGAGTGAAGAAGGGAATGTCTCGGCCCCTGGGCCTGAATCC^ 

AACAGGCCACCACTCCAGCTTCCAGGAAGTCAAGCAAGCAGGTCTCCCAGCCAQCACTGGTCATCCCGCC 

TC^GCCACCTACTACAGGACCGCCAAGAAAAGAAGTTCCCAAAACGACTCCTAGTGAGCCCAAGAAAAAG 

CAGCCTCCACCACCAGTUVTC^GGTCCAGAGCAGAGCAAACAGAAAAAAGTGGCTCCCCGCCCAAGTATCC 

CTGTAAAAC7A7VAACCAAAAGAAAAGGAAAAACCACCTCCX3GTCAATAAGCAGGAQAATGCAGGCACCT 

GAACATCCTCAQCACTCTCTCCAATGGCAATAGTTCTAA 

ATCAGAGTGGACTTTAAGGAGGATTGTGAAGCAGAAAATGTGTGGGAGATGGGAGGCTTAGGAATCTTGA 

CTTCTGTTCCTATAACACCCAGGGTGGTTTGCTTTCTCTGTGCCAGTAGTGGGCATGTAGAGTTTGTGTA 

TTGCCAAGTCTGTTGTGAGCCCTTCCACAAGTTTTGTTTAGAGGAGAACGAGCGCCCTCTGGAGGACCAG 

CTGGAAAATTGGTGTTGTCX3TCGTTGCAAATTCTGTCACGTTO 

AGCTGCTQGAGTGTAATAAQTGCCGAAACAGCTATCACCCra^ 

ACCCAGAAAGAAGAAGAAAGTCTGGATCTGTACCAAGTGTGTTCGCTGTAAGAGCTGTGGATCCACiUVCT 
CCAGQCAAAGGGTGGGATGGACAGTGGTCTCATGATTTCTCACT 

CTAAAGGAAACTTCTGCCCTCTCTGTGACAAATGTTATGATGATGATGACTATGAGAGTAAGATGATGCA 

ATGTGGAAAGTGTGATCGCTGGGTCCATTCCAAATGTGAGAATCTTTGAGATGAGATGTATGAGATTCT 

TCTAATCTGCCAGAAAGTGTGGCCTACACTTGTGTGAACTGTACTGAGCGGCACCCTGCAGAGTGGCGAC 

TGGCCCTTGAAAAAGAGCTrGCAQATTTCTCTGAAGCAAGTTCTG 

CAGCCATCTGCTACGCTACCGGCAGGCTGCCAAGCCTC^ 

CCTTCCCGCAGCTCCCCCX3AAGGACCTGATCCACCAGTTCITACTGAGGTCAGCAAAC 
AGCCTTTAGATCTAGAAGGAGTCAAGAGGAAGATGGACCAAGGGAATTACACATCTGTGTTGQAGTTCAG 
TGATGATATTGTGAAGATCATTCAAGCAGCCATTAATTCAGATC 
AACAGCATGGTCAAGTCCTTCTTCATTCX-K? 

CCAGGTTTTGGGAGCCAAATAAAGTATO^GCAACAGTGGGATGTTACCAAACGCAGTGCTTCCACCTTC 

ACTTGACCATAATTATGCTCAGTGGCAGGAGCX5AGAGGAAAACAGC 

AAGAAAATCATTCCAQCTCCCAAACCCAAAGGTCCTGGAGAACGAGACTC 

CTAGACCACCAATTTTOAGTACTGATAGGAGTCGAGAAGACAGTCCAGAGCTGT^ACCCACCCCCAGGCAT 
AGAAGACAATAGACAGTGTGCGTTATGTTTGACTTATGGTGATG 

CTATATATTGGCGAAAATGAGTGGACACATGTAAATTGTGCTTTGTGQTCAGCGGAAGTGTTTGAAGATG 

ATGACGGATGACTAAAGAATGTGCATATGGCTGTGATC^^ 

AAAGCCAGGAGCCACCXjTGGGTTGCTGTCTCACATCCTO^ 

GCCAAGAACTGTQTCTTTCTGGATGATAAAAAAGTATATTGCCAACGAGATCGGGATTTGATCAAAGGCG 

AAGTGGTTCCTGAGAATGGATTTGAAGTTTTCAGAAGAGTGTTTGTGGACTTTG^ 

AAGGAAQTTTCTCAATGGCTTGGAACCAGAAAATATCCACATGATGATTGGGTCTATGACA 

TTAGGAATTCTAAATGATCTCTCCGACTGTGAAGATAAGCTCTTTCCTATTGGATATCAGTGTTCCAGGG 

TATACTGGAGCACCACAGATGCTCGCAAGCGCTGTGTATATACATGCAAGATAGTGGAGTGCCGTCCTCC 

AGTCGTAGAGCCGGATATCAACAQCACTGTTGAACATGATGAAAACAGGACCATTGCCCATAGTCGAACA 

TCTTTTACAGAAAGTTCATCAAAAGAGAGTCAAAACACAGCTGAAATTATAAGTCCTC 

GACCTCCTCATTCACAAACCTCTGGCTCCTGTTATTATCATGTCATCTCAAAGGTCCCCAGGATTCGAAC 

ACCCAGTTATTCTCCAACACAGAGATCCCCTGGCTGTCGACCX3TTGCCTTCTGCAGGAAGTCCTACCCCA 

ACC^CTCATGAAATAGTCACAGTAGGTGATCCTTTACTCT 

GTCACAGTACCTCTTCCTTATCACCCCAGCGGTCCAAACTCCGG 

TACTTACTCTAGGAATAATGTTTCCTCAGTCTCCACCACCGGGACCX3CTACTGATCTTGAATCAAGTGCC 
T^AAGTAGTTGATCATGTCTTAGGGCCACTGAATTCAAGTACTAGTTTAGGGCAAAACACTTCCACCTCTT 
CAAATTTGCAAAQGACAGTGGTTACTGTAGGCAATAAAAACAGT 
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AATGAAGCAGTCCAGTGCTTCAGACTTGGTGTCCAAGAGCTCCTC 
CTGAGTTCCAAGAGCTCAGAGGGATCTGCACATAATGTGGCT 
AQGTTCATAA(^CAACATCTAGAGAACTGAATGTTAGTAAAATC 
GTCGTTTTCTTCTAAAGAGGCCCTCHT?CTTCCC^ 

CAACACACAGATTCTACCCAATCAGCAAACTCCTGTCCAGATGAAGATAC^^ 

TATCTGGAATGAGCAACAGATCATCCATTATCAACGAACATATGGGATCTAGTTCCAGAGA 

GAAAGGGAAAAAATCCTGTAAAQAAACTTTCAAAGAAAAGCACT 

CAGGTQACAACTGGTGAGGAAGGAAACTTGAAGCCAGAGTTTATGGATGAGGTTTTGACTC 
TGGGCCAACX3ACCATGTAAC^TGTTTCTTCTGATAAGATTGGTGATAAAGGCCTTTCTATGC 
CCCCAAAGCTCCACCCATGCAAGTAGAAGGATCTGCCAAGGAATTACAGGCACC^ 
AAAGTGACACTGAC^CCTCTAAAAATGGAAAATGAG&GTCAA 

CTGCTTCCCCTTTGCAAATAGAGTCAACATCTCCCACAGAACCAATTO ' 

TGGTC(^GTGGCCCAACCAAGCCCCAATAATACCTC7VTGCCAGGATTCTCAAAGTAACAACT 

CTTCCAGTACAGGACAGAAACCTAATGCTTCCAGATGGCCCXIAAACCTCAGG^ 

GGAGGTATCCCCGTCG(^GTGCCCGTGGkCGTTCT 

AAGATCCTATGGTGAAGAAGACATTCCATTCTACAGC^ 

GCTGAAGGAC7VGGTGGATGGGGCCGATGACTTAAGCACTTCAGATO 

TCACTAQAACAGTGATTTCTTCAGGTGGAGAGGAAra^ 

ACAGTGTGATCTTCCAAAAATCTGACAGTTGGATGGTGTTC 

ACAGCCACAACAAGGAAAAGCAGCGAGATTCGAAAAAGA/^ 

AGATTGATAGACCTGAAGATGCTGGGGAGlAAAGAACATGTCACT^ 

gccaaagatggataactgcc^ttctgtaagcagagttaaaac^ 

ctcagctcattggagtcaagccgc^gagtcc^^ 

ataatactgagctcctgaaatcaqattcagacaataacaac&gtgat 

AGACATTATGGACTTTGTACTAAAGAATACTCCAT^ 
TCATCAGAACTCCTGAATCTTGGTGAAGGATTGGGTCTTGACAG 

TTGAAGTATTTTCTCAGCAGCTGCCTACAACAGAACCTGTGGATAGTAGTGTCTCTTCCTCT 

AGAGGAACAGTTTGAGTTGCCTCTAGAGCTACCATCTGATCTGTCTGTCTTGACC^ 

GTCCCCAGCCAGAATCCCAGTAGACTAGCTGTTATCTCAGACTCAGGGGAGAAGAGAGTAAC 

AAAAATCTG.TAGCCTCCTCTGAAAGTGACCCAGCACTGCTGAGCCCAGGAGT 

CCACATQACTCCTGATCATTTTATCCAAGGAra^ 

TCAGTAGAGCAAGGTCATGG CAACAAT CAGGATTTAACTAGG AACAGTAG CACCCCTGGCCTTCAGGTAC 
CTGTTTCCCCAACTGTTCCCATCCAGAACCAGAAGTATC 

TCAGATTTCCAATGC^GCTGTCCAGACCACTCCACCCCACCTGAAGCCAGCC^ " 
GTTAACCAGAACATQCAGCCACTTTATGTTCTCCAAACTCTTC 

TGACCTCTTCTGTTAGTTCTACACCCAGTGTGATGGAGAGAAATACTTCAGTATTGGGACTO ~ 
TGGTCTCACCCITACCACAGGACTAAATC^ 

AAAGGATTGCTACCCATGTCTCATCACCAGCACTTACATTCCTTCCCTC 
CACCAAACATCAGGAATCCTGCTTCAGGCCTGCTTATTGGGGTTCAGCCTCC 
GG TTTCAGAATCCAGCG&GAGGACAGACCTCAGTACCACAGTA 
AGACCCATATCTCGTCTACAGACCQ5AAAGAATAAAAAACT 

CCCCTTCTGATGTGGTTTCTAATATGACATTGATTAACTTCA^CCCTCCCAGCTTCCTAA 
TCTGTTAGATTTGGGQTGACTTAATAGTTCATCTGACCXa^ 
TCTAGCATCATGTATTTTGAACCXjGCACCCCTGTTACCACAGAGTGT 
C^GGCAGATGAACAATAAGCGAGGATACTAGCCACCT(^ 

TTCCTCTGTCTTGAATGTTGTATCCATGCAAACn^CCACAACCCCTACjVAGTAGTGCG 

CACGTCACCTTAACCAACCCAAGQTTGCTTGGTACCCCAGATATTGG 

AAGCTAGCGAGC&QAGCCTGGGGATTCAQGACCAGCCTGTGGCTTT^ 

ACAACTGGQGACATCAC^GACCCCCTCTACTGCTGCAATAACAGC^^ "' 

TCC&CTCAGACTACGGGCATAACAGCCGCTTCACCTTCT^^ 

ATGTGAACCAGCTCCTTGC(^G<3^AAACTGGGA^ 

GCOXAGQTATCCAACrTTACCCAQACGGTAGACGCT^ ' 
TTATCCTCAGCTGTGCAAGCCAGCCCCACCTCTCCTGGGGGTO 

GGTCAGCAAGCCCTTCAGTQCGGGGTCCCACTAAACCCAAACCAAAAACCAj^CGGTTTCAGCTGC C^ " 
AQAOUUIGGGAATGGCAAGAAGCACAAAGTTTCCCATT^^ 

GACCAAGAAACGACATCCC?TGACCTCAQGCACAGGGACTCCAQGAGCAGAGGC^ 

CTAGCGTGGAGCAGTCCTCCCAGAAGGAGTGTGGGCAACCTGCAGGGCAAGTCGCTGTTCTTCCGGAA GT 
TCAGGTGACCGAAAATCCAGGAAATGAACAAGAAAGTGCAGAACCTAAAACAGTGGAAGAAGAGGA 
AATTTCAGCTCCCCACTGATGCTTTGGCTTCAGCAAGAACAAAAGro 
AACCCAAGAAAGGACTTGTTTTTGAAATTTCCAGTGATGA^ 

AGATGCCTGGAAGTCATTGACAGATAAAGTCCAGGAAGCTCGATCAAATGC CCGCC TAAAGCAGCT CTCA 
TTTQCAGGTGTTAACGGrTTGAGGATGCTO^ 

TGTCTGGTGCCAAGCACTGTCGAAATTACAAATTCCGTT TCCACAAG 
COTGAACCCTC^CGGCTCAGCCAGGGCTGAAGTCCACCTCAGGAAGTCAGC ATTTGACAT 
CTGGCTTCTAAACATCGTC^GCCTCCTGAATACAACCCCAATGATGAAGAAGAGGAGGAGG 
AGTCAGCTTCQAGGGCAACTAGCATGGATCTGCCAATGCC^^ 
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TAAGGAGGCAGTTGGTGTCTACAGGTCTCCCATG(^TGGCCGGGGTCTTTTCrGTAAGAGA?^CATTGAT 

GCAGGTGAGATGGTGATTGAGTATGCCGGCAACX3TCATCCGCTCCATCCAGACTGACAAGCGG 

ATTAQ5ACAGCAAGGGCATTGGTTGCTATATGTTCCX5 

GCATGGAAATTOTGCACGCTTCATCAATCACTCGTGTGAGCCTAACTGCTATTCTGGGGTCATCJ^ 
GATGGGCAGT^GCACATTGTCATCTTTGCCATGCGTAAGATCTACCGAGGAGAGGAACTCACTTACGACT 
ATAAGTTCCCCATTGAGGATGCCAGCAACAAGCTQCCCTGCAACTGTGGCGCGAAGAAATGCCGGAAGTT 
CCTAAACTAA 



MLLT1 

SEQIDNO:86 

>gi | 5174570 | ref |NM_005934 . 1 1 Homo sapiens —————— — 

myeloid/lymphoid or mixed- lineage leukemia (trithorax 
homolog, Drosophila) ; translocated to, 1 (MLLT1) / mRNA 
atggacaatcagtgcaccgtccaggtgaggttagagctc 
• cc&cggagggqttc&ctcacgactggatqgtgt^ 
totggagaaggtggtcttctggctgcacgacagcttcc^ 
tacaaagtagaggagtcggggtacx3ctggcttcatcatgccca^ 
agccgaggaaggtctocttcacctacgacctgttcct^ 
gcgctgcgagaagctgaccttcaacaaccccaccacggagttccggt^ 
gtgatggtaatgcccgaaggaggagacacggtgtcc^ggcccagtcccgac 
ttccactctctgccttctctgaccccaagaagacca^ 

gagcagcaagacctccaagccacacaaggtgaccaaggagcaccgggagcgcccccgcaaagactccgag 
agcaagagcrrcctcc^ggagctggagcgtgagcaggccaaaagctccaag 
gcgagggccxagctgcccaaggaggagaaggcgccaccgccc^ 
cctgaaagagaccaagctgqaaagc^cgtccccc^ccct^ 

cgggcttccagcaagcggccggccactoccgactcgccaaagcccagtoccaagaagcagaagaagagca 
gctcx3aaggggtcccggagtgctcc^ggcacctcgccc^ 

gaagccggccaaggacaagagc^gcaccagaggggagaaggtgaaggccgagagtgagccccggga 
aaaaaggccctggaggtggaggagtccaactcagaggacgaggcctccttcaagtccgagtctgcccagt 
caagcccxstccaactccagctccagctcagactccagct^ 
cagccaaggacccctgcgctccatggtggaggacctgcagtc(^ 

TCAGGCX-&GGAGGCTGCCGGCAAGACCAACCCGGGGAGGG 

GTGACAACAGCGCCGACTCCTCCCTGCCCAGCCGTGAGCCCCCACCCCCCCAGAAGCCACCCCCGCCCAA 

CAGCAAGGTGTC^GGCCGGAGGAGCCCCGAGTCCTGCAGCAAGCCTGAGAAGATCCTC^AGAAGGGCACC 

TACGACAAQGCCTACACGGATGAGCTGGTGGAGCTACACCGGAGGCTGATGGCGCTGCGGGAGCGCAACG 

TGCTGGAGCAGATTGTGAATCTGATCGAGGAGACTGGCCACTT 

CGACCTCTTCTCCCTGGACGAGACCACCGTGCGCAAACTGC^^ 



MLLT.7 



SEQ ID NO:87 

>gi |517457 8 |ref |NM_005938 . 1 1 Homo sapiens myeloid/ lymphoid or mixed- 
lineage leukemia (trithorax homolog, Drosophila) ; translocated to, 7 

(MLLT7), mRNA 

GGGACAGCTTAGGGACTATCGTCCTGGQACTAGGGGGAAGTTCGCGACTTT^^ 

TGCCTTCTGQCCCTrCGATGCTTCCCCCC 

CGCTGAGCCGGGGAGGTCCAACTCCACGTATGGATCCGGQGAATGAGAATTCAGC 

CGATCATAGACCTAGATCCCGACTTCGAACCCC^GAGCCGTCCCCGCTCCTGCACCTGGCCCCTTCCC^ 

ACCAGAQATCGCTAACCAGCCGTCCGAGCCGCCCGAGGTGGAGCCAGATCTGGGGGAAAAGGTAGACATO 

GAGGGGCGCTCAGAGCCGATCCTGTTGCCCTCTCGGCTCTC^GAGCCX3GCCGGGGGCCCCCA 

TCCTGGGGGCTGTAACAGGTCCTCGGAAGGGAGGCTCCCGCCGGAATGCCTGGGGAAATCAGTCATATGC 

AGAATTCATCAGCCAGGCCATTGAAAGCGCCCCGGAGAAGCGACTG^ 

ATGGTCCGTACTGTACCCTACTTCAAGGACAAGGGTGACAGCAACA 

TCGGCCACAACCTGTCCCTGGACAGCAAGTTCATCAA 

GTGGATGCTGAACCCTGAGGGAGGCAAGAGCGGCAAAGCCCCCCGCCGCCGGGCCGCCTCCATGGATAGC 

AGCAGCAAGCTGCTCOSGGQCCGCAGTAAAGCCCCCAAGAA 

AAGGTGCCACTCCAACGAGCCCTGTCGGCGACTTTGCCAAGTGGTCAGGC^GCCC'^GCTCTCGAAACCG 

TGAAGAAGCCGATATGTGGACCACCTTCCGTCCACGAAGCAGTTCAAATGCCAGCAGTGTCAGCACCCGG 

CTGTCCCCCTTGAGGCC^GAGTCTGAGGTGCTGQCGGAGGAAATACCAGCTTCAGTCAGCAGTTATGCAG 
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ggggtgtccctccgaccctcaatgaaggtctagagct^ 

cchx3ctatctcgc&gtggtctctctggcttctc^ 

tacagcagctcccttttcagcccagcaqagggg 

aggctctggaggccctqctcacctctgatacgccaccaccccctgctgacgtcctcatgacccaggtaga 
tcccattctgtcccaggctccgactcttc 

7ggcgtcggcctgtgtcccaagcccctagaggctcgaggccccagcagtctggttc^ 
tagcac<^cctccagtcatggcaagtgcccccatcccc^ 
tactgaaqctgcaagccaagacagaatqcctcaggatc^^ 
tgtqat^tggataacatc^tcagtgacct^ 

ATCCCTGAGTCATGCCTGGAAGCTTTGTCCCCTGCTTC^ 

TTTACC(nTGAGCCCTCCCCAGGAATTTGGGACCCTGCTTTAGAGCTAGGGTGGGGTCTGGTCA(^CACA 
GGTGTTGAAGAAATTATAAAGAT AAAGCTGCC CCATCTGGGGACX5ATATGGGGAGGGAQATGGQAGGGGA 
AAGGGGAGAGGGTTTTTCTGACTGTGCCAATTAGGGGGTAAGGCCCCCTCTCAGGAGCCATCATCGG 
TCCCCATTCCTACCCACTTAGGCTTTGTAGCAAGATGAGCAATGCTGTTGGAAATGTGAAGTCACCAGTG 
GCCTTACCCCTGCCTTTGGGAGCAGGATTTTTTTQ 

GAGCCTGGQATTTCTATGCAGTGGCCCCTTAGGCCAGTGATGTGCGGTGGGTGGGCTGTTTAGGGGATC^ 
GGAAGGGCCAAGGTCTGAGCACTGGAGTGGCTCGCCAGGCCAAAT 
GAAAGGCTTTTTATAAACTTTTAAAGAAATATAA^ 
CTAGTGGTGGGCAGAATGCTTTTTTTTCTTTCTO 

QACAATAAATATTAGGAGACACAGGGAAGTGGGGAGAGGTGGGGAGTAATAGTAT^CACAGGQAAGAGCT 
CCCCTACGGACCAGGTATAGAGAAAGGTCTATGCAGAAATAGGTTAGAGTTTCCCTAACAAAAAAGCTAA 
CCCAGGTCCCCTGATTCCTTCAACTTGTGCCTGGGAGTGTGTG^ 

TGACCCAGCATGGGTTAGTGCTATGGTGGGAGAGTACATTGAAGGCCTGGAATTAGCTTGGGGCCAGGGA 
AGGGACTGQGAGGGGA<3AGAAGAGAAGGAGGGAAGGATTTAGGATGGTAAAGTTAGGTACAGAGACCTCC 
CTGTTCAAGGCCCCTGAC^GCTGTCCCTGCCCITCTTCCCCTTCCCTGACT 

GTGTGTGGCAGCAGGCAGCGGGGAGGGGAGGAACAGGGAAGGGGGAGCTGGGGAGCTTGGCTGAGGGTCT 

GGGAAATGAGCAGGGATGGGGGGGGATGTGGATCAGGTTTACTAGCACCTGCCAGGGAGGCCATCTGGGG 

CTCCTTCTCCACCCCAGCCCCaVAAGCAQCCCTTC 

CreCTGTGGGTTCCCATCATTTCCTGTO^ 

AGTGGGJ^ 

AAAAAAAAAAAAAAAAAAAAA 



MLLT6 



SEQIDNO:88 

>gi|5174576 Jref |NM_005937.1| Homo sapiens myeloid/ lymphoid or mixed - 
lineage leukemia (trithorax horaolog, Drosophila) ; translocated to, 6 

(MLLT6) , mRNA 

ATGAAGGAGATGGTAGGAGGCTGCTGCGTATGTTCGGACGAGAGGGGCT ~ 
ACTGCGATGGGCACGCGTGCAGCX3TGGCCGTCCACCAAGCTTGCTATGGCATCGTTC^ 

ACCCTGGTTCTQCCGGAAATGTGAATCTCAGGAGCteAGCAGCCA^ 

AAAGACGGGGCATTGAAGAGGACTGATAATGGAGGCTGGGCA^ 

AGGTGCAATTTGCCAACGTGCTCACCATGGAGCCCAT^ 

CAAGACCTOTTACATCrGTOAGGAGACGGGCCGGGAGAGCAAGGCGGCCT 

AACCGCCATQGATGTCGACAAGCTTTCCACGTCACCTQTO 

AAGTG CTGGAGGTGGACAACGTCAAG TACTGCGGCTACTGCAAATACCAC^^CAGCIAAGATGAAGACATC 

CCGGCACAGCAGCGGGGGAGGCGGAGGAGGCGCTGGAGQAGGAGGTGGC^^ 

GGTTTCATCTCTGGGAGGAGAAGCCGGTGAQCCTCACCAT^ 

ATCAGAGQGGCCAGAAGAAGAGTCX3AAAGGACAAAGAACGTC 

GTraCCCCCCAGC^TCCTCACCCCGCCCQTO 
TCCTCCCACCACKlAGGCCAQCACGCAGGAGACCTCroAGA 

CCAGCCATAQCCTGAQTCATAAAGGGAAGAAACTGAGCAQTO^ 

CTCCTCTTCTTCCTCCTCCTCTTCCTCCTCCT^ 

AQCTCCCCTGACTTCTCTGCATTCCCCAAGCT 

CCCCOSCCCCTTCAGCCCCTCCTTCTC^ 

GGTGGTCTTCTCTGGCTTTGGGCCCATCATGCQCTT 

GCGCCC^CCCTGGGGACTATAAGTCTCCC^ 

GGATGCCCGCACTGAGTGCCJVCCCCTGTGCCTGCTGATGAGACCCCTGAGACAGGCCT 

GCACAAAGCCAGCAAGAGGAGCCGCCATGGGCCAGQCCGTC 

GGGGGCCCAGCTGCCCCATCCTTGCCCAGTGCCCAGCTC ~~ 
TCTCTGGAGGTTCCCTGGTCAGCTOCX5GCCTGGGAGGTCT 

CTTGCCCAGCTTGAGCCTGGAGTCCCCCTTACTAGGGGCAGGCATCTAGACCAQTAATAAGGACCCCA 
TCCCAGAGTGGCGGGATGCTGCGGGCTGTCTGCAGCACCCCTCTCTCCTCCAGCCTCCTGGGGCCCCCAG 



103 



3NSDOC1D: <WO 0306896 1A2_I_> 



WO 03/068961 



PCT/GB03/00579 



GGAQCTCGGCCCTGCCCCGCCTCAGCCGCTCCCCGTT 

CTCC^CCACTCAGGTGTTTTCTCTGGCTGGCTC 

CCCATGGGTGCCGTTAATCCCCTCCTCTGCCAAGCTGAG 

GCAGCTTCCQGTGTCX^GGGACCTCCCCTCAGGAGAGTC 

TOCACTCTTCGACCAGACAGCCTCTGCACCCT 

ACTAAC&TGGAGCAGCTTCTGGAGAAGC&GGGCGACGGGGAGGCC^ 

AGGCGCTGCACGCGCTGCAGAAGGAGAACC7VGCX3GCTGCAAGAGCAGATCCTGA 

GGAGCGGCTGCAGATTCTCAACGTGC^GCTCTCTQTO 

GCCAACGGCCCTGTCCCTGGGCCCTATGGCCTGCCTCCCCAAGCCGGGAGCAGCGACTCCTTGAGCACCA 

QCAAGAGCCCTCCGGGAAAGAGCAGCCTCGGCCTGGACAACTTO 

CTCAGGCTGCCCGAGCCGCAGCAGCTCGTCGCTGTC 

CAGCAGAGCCCTGC^CTCTGCCCCT^^ 

AOjGGTTjGGGCCGQGCACCCGGGGCAGCGGGGCTO^ 

GCTGGCAGGCAGTGGGGGCCTGCCCCTCAATGGGCTCCTTGGGGGGTTGAATGGGGCCGCTGCCCCCTVA^ 

CCCGCAAGCTTGAGCCAGGCTGGCX5GGGCCCCCATO 

AGCAGCAGAGAGATCTCCTTGAGCAGCAAGAGC^GCAGCTCCAGCAACT 

GCAGCTQACCCCX^AAGACCAGACTGTTGTCTA^ 

CAGCXSTCreCAGATGGCTGGGGteCTCC^ 

TGCTGTCTGCGGGTACCCCTGGCCTGCTGCCCACAGCG 

AGTGGCTCCCTCGCTTGGCAACAAC^CAAGTCTGATGGCCGC^ 



GCXaGTGGCCCCAAAGGAGGGACCGCTGACAAAGGAGCCTCAGCCAACCAGGATkAAAGGCTAA 

MLLT4 

SEQ ID NO:89 

>gi|5174574 | ref | NM_005936 . 1 | Homo sapienB myeloid/ lymphoid or mixed- 
lineage leukemia (tri thorax homolog, Drosophiia) ; translocated to, 4 

(MLLT4) , mRNA 

ATGTTOQCGGGCGGCCGTGACGAGGAGCGGCGGAAGCTGGCCGAC^^ 

GGCTGGACCTGTTCGAGATCAGCGAGCCGACCGAGGATTTGGAGTTCC^ 

TCAAGATAAAGCTGCTGGAAACTTTGGAACAAAAT^ 

GTAATCQAAACreCTCGCGGAGAAATTTCGACCTGATATO 

ATGAAGTGCATGTCAGCGGAGAAAGAAGATTGGATATAGATGAGAAACCTCTAGTTGTACAACTGAATTG 

GAACAAAGATGATCGGGTUVGGCAGATTTGTTCTTAAGAATGAGAATGACGCCATTCCTCCTAAGGCTCA^ 

AGTAATGGACCH^AAAAGCAGGAAAAAGAAGGGGTTATCCAGAACTTCAAGAGAACT 

A^AAGAAGGAAAAAAAGAAGAGAGAAAAAGAGGCATTGCGACAGGCATCTQATAAAGATGATAGACCTTT 

CCAAGGGGAGGATGTTGAAAATTCTCGACTGGCTGCTGAGGTTTACAAAGACATGCCGGAAACCAGCTTT 

ACTCGAACCATTTCTAATCCTGAGGTGGTTATGAAACGACGGAGGCAGCAAAAATTGGAAAAGAGAATGC 

AGGAATTTCGGAGCTCAGATGGGCGGCCTGATTmGGTGGAACATTGAGAATTTATGCAGATAG 

ACCAAATATTCCCTACAAGACAATCCTGCTGTCTACTACAGATCCTGCAGACT 

TTAGAGAAGTATGGTCTGGAAAAAGAAAACCCTAAGGATTACTGCATCGCCCGGGTTATGCTTCCTCCTG 

GAGCCCAGCTVTTCTGATGAAAAGGGTGCrAAAGAAATTATTCrTGATG 

CTTCAGGGAATGGCCAAGTGACAAAGGGATTTTAGTCT^^ 

CCAAAGAAAACCAAGAAACACTTGGAAGGCAAGACACCCAAGGGAAAGGAGAGAGCTGACGGGTCTGTCT 

ATGGCTCCACCCTTCCTCCGGAGAAGCTG^ 

AGATAAGCCAAAGCTTTACgGCCTTCAGTTAAQ 

TCTATCCAGTTGTTTGGCCCAGGAATTCAGCCCCATC^^ 

CTGTGACGCCCAGAAGTATGGACGCAGAAACCTACX3T 

GCAGAGTGGCATGAAAGTGCAGTTTGGGGCGTCCCATGTATTTAAGTTTGTGGACCCCAGTCAGGATCAT 

GCTCTTQCAAAAAGATCTGTGGATGGAGGCCT^^ 

AGGAGACAACTTTTGATTTGGGAGGAGATATTCATAGTGGGACAGCATTACCGACAAGC 

TAGGCTGGACAGCGACAGAGTGTCGTCTGCCTCTAGCACAGCCGAGCGGGGAATGGTGAAGCCGATGATC 

AQAGTAGAACAGCAGCCAGATTATCXXIAGGCAAGAAAGCAGAACACAGGATGCT^ 

TACTACCTGCAAGCATTGAATTCAGGGAAAGTTCTGAAGATTCATTTTTGTCT 

TAATAGCTCTACAGTCCACTTTAAGTTGTCCCCTACATATGTATTATATATGGCATGCCGGTATGTATTO 

TCCAACCAGTACAGACCTGACATCAGCCCTACAGAGCGCACACATAAAGTGATTGCA 

TGGTGAGCTVTQATGGAGGGTGTCATCCAGAAACAGAAGAA^^ 

AAATGCATCTGAACTTCTCAAC1TCATTAAGCAAGACCGAGACCTTA 

GATGTTTTAGCACATTTGGTTCAAATGGCATTTAAATACTTGGOT 

ATTACATGCCAGCCTTTCTAGATGACCCTGAAQAGAACAGTCTGCAACGACCAAAAATAGATGATGTGCT 

GCACACGCTCAGAGGAGCCATGTCCTTGCTACGACGCTGCAGAGTCT^ 

TTCTCTCAGCTCTTCCACTTCATCAATATGTGGCTGTTCAATAGATTGG 

TGTGCTCCCATTACTGGGGTGCGATTATCCGTCAGCAGTTGGGCCATATTGAAGCCTGGGCTGAQAAGCA 

GGGGCTQGAACTGGCTGCGGACTGTCATCTGAGCAGQATCGTGCAQGCAACGACT 
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AAGTATGCACCTGATGACATTCCAAATATAAACAGCACCTC 

CCTTATTACAQAACTATGACTGTGCACCTGATGAGCCTTT^^ 

QACTOTGGCTGJVAAAGACTGCCGATGAGCTO 

CCTGATCTGCAGCTGCCX3TTTCT 

ATGGTTTACAAGAATTTTTAGACCCTCTGTGC 

ACCAGGTACTTGGAGAATATATTTTGAAGGTGCAGATTATGAAAGTCACCTTCTGCGTGAGAACACA 

CTGGCTCAGCCrCTGAGGAAAGAACCTGAAATAATCACTGTGACCCTAAAAAAGC^GAATGGAATGGGCC 

TTAGCATTGTTGCAGCAAAGGGTGCTGGTCAAGATAAACTAGGAATCTACGTGAAGTCGGTTGTGAAAGG 

AGGTGCTGCAGATGTGQATGGACGTCTAGCTGCAGGTGATCAG 

GTTGGACTCTCTCAGGAAAGGGCGGCAGAACTCATGACAAG 

CAAAGGAGGGTGCCATCTACCACX-KjTCTGGCCAC^^ 

TTCRGATCGTCGTGGCTCAGGTAAACCCCQACCAAAGAGTGAAGGCTTTGAGCTCTATAATAATTCAACT 
CAAAATGGGTCTCCTGAQAGTCCTCAGCTGCC^ 

ATGACAGACTGATGAAAAATAQAGCTGATCACCXjTTCCAGCCCCAACGTAGCAAATCAGCCTCCTAGTC^ 
TGGAGGGAAAAGTGCATATGCOTCTGGAACAA^ 

ACTGAGGAGCAGU\CX3CCrCCGCCTAGACCTQAAGCOTACCCCATTCCCACTCAQACGTACACCAGAGAGT 
ATTTTACCTTCCCAGCTTCCAAATCCCAGGATCT 

GGAAAAGCCACATATGCAGACAGATAGTAATCATTCCAGTATTGCAATTCAGC 

QAAGAACTTCGAGAAGATAAAGCTTACCAACTTG^ 

CTGATAGTQATATGTGGATAAATGAGAGCTCCTGACT 

CCATTCCTCTT^GTC^GTCACCCCTGCTTCCACACTGACCAAAAGTGGCCCTGGCCGTTGGAAAACACCA 
GC^GCCATACCGGCCTlCCCCrreTGGCCOT 
CACCTCGAGTCCACTATGCCGGTGATTTCGATGGAATGTC^ 
CGCCAACCAGATAGGGCTGCCGTCTGCGCAGGTGGCT 

CGTTGGTATGAGAAGGAGAAGGCCCCCCTQGAGGAQGAGCX3GGAGAGGAAGCGGAGAGAGCAGGAGAGGA 
AGTTGGGCCAGATGCGCACTCAGTCCTTAAACCCTQCTCCGTT^ 

GCCCGAAAAGCCTTCCACACTCCAGCGGCCACAGGAAACAGTCATTCGGGAGCTGCAGCCT 

CCCCG(^CGATCGAGCGCAGAQACTTGCAGTACATTACAGT(^GCAAAGAQGAGCTTTCCTCGGGGGACA 

GTCTGTCCCCCGACCCGTGGAAGCGGGACGCCAAGGAGAAGCTGGAGAAGCAGCAGCAGATGCACATCGT 

GGACATGCTGAGCAAGGAGATCCAGGAGCTCCAGAGCAAACCGGACCGCAGCGCCGAGGAGAGCGACCGG 

CTGCTCCAAGCTCATGCTGGAGTGGCAGTTCCAGAAGAGA 

ACGAGGAGGAGGAGGACGATGATGTGGACACCATGCTGATCATGCAGCX3CCTGGAGGCTGAACGAAGAGC 
GAGGQTAAAGGGGGGAGTGCTTTGGCTGTGCCCATCTGTGGTCCCTATTTTAGCTTCrrGCGTGTTTCCCA 
TGGGGATAG 



MLLT3 



SEQIDNO:90 

gi | 4758719 | ref |NM_004529. 1| Homo sapiens myeloid/ lymphoid or mixed- 

lineage leukemia (tri thorax homolog, Drosophila) ; translocated to, 3 

(MLLT3) , mRNA 

TTTQGGGCTGAGTTTAATAAGCGAGCGAGCGAGCAAGCGAGCGCGGGGGGAAAAAGG 

CCATCTACCCTCCGCTCCTGGGCGCGCT^ 

GCGGAGGAGGGGGGGGTACCAGACAACACCCC&GCAAACCT 

TCCGTGCAGGTGAAGCTGGAGCTGGGGCACCGCGCCCAGGTGAGGAAAAA^ 

CCGACGACTGQATGGTGTTCGTACGCGGTCCGQAGCAGAGTAA^ 

CTTCCACTTGCACGAAAGCTTTCCTAGGCCAAAAAGAGTGTGCAAAGATCCACC 

TCTGGGTATGCTGGTTTCATTTTGCCAATTGAAGTTTATTTTAAAAACAAG 

GCTTTGATTATGACTTATTCCTGCATCTTGAAGGC 

AACTTTCAACAACCCCACAGAGGACITTAGGAGAAAGTTGCT 

ATTCATACCAGCAGCAGCAGCAGCAGCAGCAGTAGCAGCAGCAGCAGCAGCAGCAGCA^ 

GCAGCAGCAGCAGCAGCAGCAGCAGCAGTAGCAGCAGCAGTAGCA 

TTTTTCAAAGCCTCACAAATTAATGAAGGAGCACAAGGAAAAACCTTCTAAAGACTC 

AGTGCCTTCAAAGAACCTTCCAGQgATCACAACAAATCTTC 

ATAAACCACTGAAAGAAGAGAAAATAGTTCCTAAGATGGCCT ~" 

GCCAAAACCAGATAGTAACTTACTGACCATCACCAGTGGAC^ 

CCCATTTCAGATTCTGAAGAACTCTCAGCCAAAAAAAG 

GTTTTTCTAGCGCACCACCACTGATACTCACTTGTTCTGCTGACAAAAAACAGATAAAAGATAAATCT "~ 

TGTCAAGATGGGAAAGGTCAAAATTGAAAGTGAGACATCAGAGAAGAAGAAAT "~ 

GATGATATTGTGGATCCCAATGATTCAGATGTGGAGGAGAATATATC "~ 
CCAGTCCTGCCAQCTCCAGCTCCAGCTCCAGCTCCAGCTTC^ 
TTTGAGGTCTATAATGAAAGATCTGCATTCTGAT(^ 

GACAATGACTCTGAAATGGAGAGGCCTGTAAATAGAGGAGGCAGCCGAAGTCGCAGAGTTAQCTTAAGTG 
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ATGQraGCGATAQTGAAAGCAGTTCTGCTTgTTC^ 

aaccaftcaacaaccagattcttgaagt^ 

aatggtgaatgtgacaaggcatacctagatgaactggtagagcttcac^gaaggttaatgacattgagag' 

AAAOACACATTCTGCAGCAGATCGTGAACCTTATAGAAGAAACTC 

ATTTGATTTTGATCTTTGCTCGCTGGACftAAACCACAGTC 

GGAA(^TCCTGAGGATATAACAACTGGATGCATC^G^ 

TTTTTGGrTQTGATTTTTTGTTCTTGTTGTC 

AAATAAAAATCAAACAACCTTCAGCTTTATTTT^ 

GTTAAAGCAAACCAGCCTCAGCGGACCACTCn'TCTCTCCAAGGAAATCCCCGGGAAGAGTTAGCCTGGAT 
AGCCTTGAAAACAAACAAATCAAACACAACACAAGAAAACTC^ 

TCTGTGGTGGTTCATTCCACAGGACGAATGCATATTCAACACACTGCCTTATTACATAACTGATOT 
ATTATCGCATACAGATATTCTAAGTC?GTTGAGGGAATGACACGATCAGACATTATAAGTACTTGGTCCCG 
TGGATGCTCTTTCAATGGAGCACCCTTGCCATCGCAAGCCCAGTGACCTTACTCGTATACCGTGCCACTT 
TCCACCAACTTTTTCCAAGTCCTOT 

AGGACAC^GATTATCAACTGGGGQGACCAAATAGCCACCTTGATTTTC 

AAGTTGGQGCCCAGTCCTTGGCTGTATCCATGTAATGATCTTGGACCATGGTAGAAAATGCACCAAATAG 
GATCATATGAATTGCTGTCTAGCC)TTAGTCAATAAACTTGTAGG 

ATGTCCTGAATCCAGCATTG TTGAGCTGTGAT GAACATTCTTGTGTCTGTTTTACTGTTACAATATTAGG 
TGAATATGGAAGTAAAGGCATTCCACAGGATCATCATTTAAAAAAAAAGA^ 

AAAAAAAAAACTGTTGTAGAAATTCTTAATTTGGATCTATTTATTAGTCAGAGTTTCAGCTTTCTTCAGC" 

TGCCAGTGTGTTACTCATCTTTATCCTAAAAATCTGGftATCAGAGATTTTTGTTrQTrCACATATGATTC 

TCTTAGACACTTTTATATTTGAAAAAATTAAAATCTTTCTTTGGGGAAAAATTCTTGGTTATTCTGCCAT 

AACAGATTATGTATTAACTTGTAGATTCAGTGGTTCAATACCTGTT^ 

AGGATTTCTTGTATTGGTGAAAGAGGGTTGGGGATGGGGGGATTTTTTTGTT 

TGAAACTAGAAATCTQTCCTGTGQCATGCAAAAGAAAGCAAATTAT 

CTTTTGGTGTCATTATTCCATCTTOTCCATAAGTGGAGAAATGAAAAGTAAGAACAGCTCAT ' 
TTTTTACTAGAAATTC " 



MLLT2 



SEQIDNO:91 

>gi | 5174572 |ref | NM_005 935 . 1 | Homo sapiens myeloid/ lymphoid or mixed- 
lineage leukemia (trithorax homolog, Drosophila) ; translocated to, 2 

(MLLT2) , mRNA 

GGCAATTTCTTTTCCTTTCTAACTGTGGCCCGCGTTGTGCTGTTGCTGGGCAGGCGTTGGGCGCCGGCGG 
TCTTCGAGCGTGGGGGCCCGCTGGCTTTCCCTTCTCAGAAACTGCGCCQGGGGCGCTCGCTTGCCCCGGA 

TTCGGACGCGGCGCTCCCCGGGCTCGTCTGAAGTGCAGATCGCCGCAGAGGCCCCAGTGCCCGGATGTCC 

ATCAGGATTAGCGCX3AGCCAATACGGGCCGAGCCCGGGGCTGCGCCGAGGACGCCCGGGGCTCGAGAGCA . 

GGTAGTCCCGTAACATCGGGGCGCCGCGCCGGGACGCGTCCCCGCCCGGCTCCGCCAAATGGTGAGCGCG 

GCGCTGGCAGCAGGGCCCGCGGGGTGAAGGCGCTCATGGACGGAAGACCCCTGGCTCTATAAGCTGAATT 

ATGGCAGCCCAGTCAAGTTTGTACAATGACGACAGAAACCTGCTTCGAATTAGAGAGAAGGAAAGACGCA 

ACCAGGAAGCCCACCAAGAGAAAGAGGCATTTCCTGA7VAAGATTCCCCTTTTTGGAGAGCCCTACAAGAC 

AGCAAAAGGTQATGAGCTGTCTAGTCGAATACAGAACATGTTGGGAAACTACGAAGAAGTGAAGGAGTTC 

CTTAGTACTAAGTCTCACACTCATCGCCTGGATGCTTOTGAAAATAGGTTGGGAAAGCCGAAATATCCTT 

TAATTCCTGACAAAGGGAGCAGCATTCCATCCAGCTCCTTCCACA — 

CACTCCTGCGTCTGGACCACTTTCTGTTOGCAAC^Tra^ 

GAACCAATGCCAAGTCTCCATGCCA7\AAGCTGCGGCCCACCGGACAGCCAGCACCTGACCCAGGATCGCC 
TTGGTCAGGAGGGGTTCGGCTCTAGTC^TCACAAGAAAGGTGACCGAAGAGCTGACGGAGACGACTGTGC 
TTCGGTGACAGATTCGGCTCCAGAGAGGGAGCTTTCTCCCTTAATCTCTTTGCCTTCCCCAGTTCCCCCT "~~ 
TTGTCACCTATACATTCCAACCAGCAAACTCTTCC^ 

gcaataacagtaaaggctattgcccagccaaatctcccaaggacctagcagtgaaagtccatgataaaga 
gacccctcaagacagtttggtggcccctgcccagccgccttctcagacatttccacctccctccctcp^ 
"tcaaaaagtgttgcaatg^ 

CTAGTGAATCCCCTGAACTGAAACCACTGCCGGAGGACTATCGACAGCAGACCTTTQAAAAAACAGACTT ■ 
GAAAGTGCCTGCCAAAGCCAAGCTCACCA7VACTQAAGATGCCTTCTCAGTGAGTTGAGCAGACCTACTCC 
AATGAAGTCCATTGTGTTGAAGAGATTCTGAAGGAAATGACCCATT(^TGGCCGCCTCCTTTGACAGCAA 
TACATACGCCTAGTACAGCTGAGCCATCCAAGTTTCCTTTC "T" 
TGTAACCGAAAACCAAAAACAATATGATACATCTTCAAAAACTCACTCAAA 

TCCATGCTCGAAGACGACCTTCAQCTCAGTGACAGTGAGGACAGTGACAGTGAACAAACCCCAGAGAAGC 
CTCCCTCCTCATCTGGACCTCCAAGTGCTCC^CAGTCCCTTCCAGAACCAGTGGCATCAGCACATTCCA^ " * 
CAGTGCAGAGTCAGAAAGCACCAGTGACTCAGACAGTTCCTCAGACTCAGAGAGCGAGAGCAGTTCAAGT 
GACAGCGAAGAAAATGAGCCCCTAGAAACCCCAGCTCCGGAGCCTGAGCCTCCAACAACAAACAAATGGC 
AGCTGGACAACTGGCTGACCAAAGTCAGCCAGCCAGCTGCGCCACCAGAGGGCCCCAGGAGCAGAGAQCC — 
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CCGACGGCGGCACCCAGAG&QTAAGGGCAGC^GCGAGAGTGCCACQAGT 

GATCCTCCCCCTAAAAGCTCCAGC^AAGCCCCCCGGGCCCCACCTOAAGCCCCCCACCCCGGAAAGAGGA 
GCTGTCAGAAGTCTCCGQCACAGCAGGAGCCCCCACAAAGGCAAACC^ 

ACCTGTCAAGGCCTCTGCCCX3GGCAGGTTCACGGACCAGCCTGCAGGGGGAAAGGGAGCCAGGGCT 
CCCTATGGCTCCCGAGACCAGACTTCCAAAGACAAgCCCAAGGTGAAGACGATAGGACGGCCGCGGGCCG 
CAGCAAGCAACGAACCCAAGCCAGCAGTGCCCCCCT 
TGCCCCCTCTAAQGCTCTCTCAGGCCCAG^^ 

TTTGCTCTTGTTCCCCTGAC^AGAGCCAGGGCCCACCCCACAGTGGCAGCGGCAGCAGGACTAGTGGC^ 

GCCGCCAAGCCGTGGTGGTCCAGGAGGACAQCCGCAAAGACAGA 

GCTGCyCTCACCGCTCAGGGACACTCCTCCCCCACAAAGCTTGATGGTGAAGATCA 

TCTCQGATACCCCAGCCTCCCGGGAAGGGGA 

GQAAGAAGCACAGCTCTGAGAAGAG 

AGCAG^UUlGAGACTGTGATAACAAGAAAATCAGACriX3GAGAAGGAi^ 

TCATCCTCCCACAAAGAATCTTCTAAAACAAAGCCCT 

TGCTCCCCCCGCCACCCGTGTCCT^ 

GGAAGCAGACACCTGTGQCCAGGACCCTCCCAAAAGTGC 

TCCATTCCCAAGCAGAGAAGAGTAGAGGGGAAGGGCTCCftGA&QCTC^ 

GAGATACTGGAAATCCTTTTCCAGTGCCTTCTTTGC(^^ 

GAAGTTTGACAAACAACAAGCAGACCTTCACATGAGGGAGGCAAA& 

ATGACGGAGAGGGTTGGAAAGGCTTTTAAGTACCTGGA^ 

CCACAGAGTCTGAAAGCCAGTCATCCAAGTCAGCTTACTCTO 

ATTGATAATGTCATTAAAATCCTTCTCAGATGC^ 

TGCATGCGTTGCC^GTCCATTTTGAACATGGCGATO 

CTCGTACTCTTAATAAAC^CTTCGAGAGTTCTTCCAAAGTCGCCCAGGCACCTTCTCCATGCATT 
CACAGGCAC^CCATCCCCTCTrTC^ 

GGCAGTGTGGGGAGCAGTGGGGTGGCTGCCACTATCAGCACCCC^ 

CCTATGTCACCATGACATCCCATGTTCCTACCXSCCT^ 

GAAGAATAAAGAATTCTTTGCTCGGCTGAGCAC^ 

GACCTGGTGCACTATACACX3ACAGGGTTTTCAGCAGCTACAAGAATTAAC^ 
CCAGQTTGATT<^TGCCTTGGGAACTA^ 

TTCATCAGGACACCAAAerCTAAAAAAGAAGCACCACGAGATGGCCA 
CAACAACAGTGTGATCATTGGTTGGAC^CTGTGGTTATGCAGAAGC^GAGA 

GATGATCTTGCCCTTCCTAACTAAAGGACAGAAGTGCAATTTAGCTTAAATGGGTGTATGAATGGTCTAG 



CTCTGAAAGTQAATTTCACGTCATCTGAGTAGCCACGCTAGTCC^^ 
AACAATGACTTTTGGTAAAGGGTTTTGTGGATGATTTTTTTTC^ 

TAATAACTTCTAATGGCCATCTGTAAACCATAAGTAATGAAGGACTCCACTGTGCCCCACTTTCTGCCAA 

TGAACAGTGGCTTGATAATACCAAGTATTGTTGTAATTTATAAAATTGAAGGCAACCCCCGCTCCTGCCQ 

CCCCCAATCTCCCCATTGCCTAGAGCGCTGCACATTGACCCCAGCTCTGACTTCTCATTACTO 

AGTCAGCCCACGTCGGAGCGGTGAGGAGGAGCCACAGCACATGGGGTGC(^ 

GGACTTGGCGCTGCGATTTCCTACCCCTGCCATCT 

GGGCAGTCACTGTTGACTCTATTCTGAATTTCCTCCCTTGGGGAAGAAGGGAACCA 
CCAGATGGCTAAAGTGCTTTTAAAGTTTTGTTTAAGTAGAGCTGGAATTTGAGGTGCT^ 
ACAGTTATGTGQTAACTCATGTTGTCCAQCCAACTCAGAGTT^ 
GCTTCTTAGAGAGGCTATATTTTTCTGCTTV^ 

CCTTGATTGTCTAGGGGTAGTTAACTCCCTGAGAGGATGTAGAGATTTGGGGTGGTTGATTAGACTTTTG^ 

AAAAACTCATCACCACATGCCTTGACTCCAGAQTC 

GTGGCCCTCQ3TAAGTTATTGCCATAGTGTATGCATC 

GTAACftCAATC^GAAATCCCATGTGCCCATAAGCACAGATTTTTCTTTTTCATT 

TTATTGGAAACATTACTTTGAGTGCAGTGTTTTTAAj^GCCAATTCTTTTTTATC 

ATTTGCACACTTACTACAATTGAGQAGTGTCATCTCTATAACT 

CCTGQACATQTTTCCTACCAAGCATGTTT^ 

TATAATGAAQACATCTAAGATCCCTATGATGAATQCAGGAACT 

GGATGTGTCGAGGGATGGGAGCGATGCTTATCTCTCACAGTGTGAGTGGTCTGTGTGAGGCTGCT 

AGTTCTTCTCCAGACTGTTCTTTGGTTGTCACrTAAGTC^GAGG 

CGAGAGAATGACAGCTGTAQTCATATCTQAGCATAAGACC 

TTTATTCATGTAATAAAGCAAAGGCCCTGGTCCTTTTTAAACTACTAGTTTTAAAAACCTGTGTTAAATG 

AACAGTAATTGCCTGGTAGGTTTGGTGTGTGTGTAGCATTGTGTGTCCATCTGTTATATGTAAAGGACAA 

GGCACGAGAATCAGGCTTTATTTCGATATTGAAGATGCT 

TAGCCATCCX!CTCCCCTTTTGTCCTATGATTCCCTAGAACAAGCCA 

TCTTTATGGCAGGTTCTATGCAGATTGTGCCAGAGC^^ 

CTTGACTGAAGACATTTCCAGGTAGATTTCTCAGCCAGCrCT 

CTCTTTGTQGGTTTTTTTTTTTCTCTGAACTTGAT^ 

ATGTGCATAQATCAATTTGTACTACTTTGGTCATTGGATATTC 

GAGAGTAACTAATGGTAACCTTTTTAATAGAGTATGTGAAAGGTAGTGGCTGATGAATCCTTAACK3TTCA 
TAGGGTCTTTTTGCTGTTACGGTTGTATATAGAGGTCTQAAQ 
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CTGCATGCTTACAATTCCCAAAGGCAAAATCTGTACTGAGGTAGATCATTTGAAAG6GCTAGATTATAAA 
ATTAAGCCTTAGAGTATGGAAAQTTCTTATAACAATAAT^ 
GCATCTTAAGGAGTGAAAATAQAGTCTAAATCTTGCCTT^ 
TTGTGTGTCTTTAGTAGGAAATGGAAGAAC&CTGTTTTA 

CTGTGAATTATTGAATTTAAGAGCCCTGCTAAATAATGAAAAAACACTTTACTAAAATTTATCAAATTAT 

ACTGGGTTCGGATTGTGAAAAC^TTGGCGACCTAGTAGC^^ 

TTTATCAGAAATAGAATC^GftATAGGAGGAGAATTTGGC 

AATGGGAAAAGTATCTAATATTTTGTAACAAAAAGA 

CTATTTCCCTTACACAGATTGGACCGCACTTATCT 

ATGTTTAGAAAGCTAAAACCCCCTACCCCTTTCTGGCTGAAAACTTGCCTTATTTGGTATCTTA^ 

AATGTTACTAGC&TCAGGAGCTTACTGrTTTTATC^ 

AAGCCATTGTGTCCTCTACAATTAACAAAACTTATCrrCT 

AAATAGAGAAAAAGAGGTTGATTGAATTGTGCCTTTGAGTC 

TTTCGCCTVTGGCTTGAGGGATGCrACATO 

TGTATTTGTGCATCTTAAAGTAGGTTGAGGCTTGAGGCT^ 

TTTTGTTTTGTTTTGTTTTCTTGTACTTAAACCT^ 

CACTACAAAAAAACTTTTAAAACTTTGCCATTTCATCTGTTTACAOT 

TAAATCTTGCAAGAATATTTTGTGCTTTCTTTAGAAACACAAGAGTATAGATTTTTCTCACTGAAAAGTG 

AGAGTTAOTCATTGCAGCCATGAAGGGATGCTAGGATCAATC 

CTTGAGCCAGTTGTCTCTTTTGTTTTGGGTCCCACT 

TTTATTTTGTGTCATTCTATTGGAAGGAGGTGTAACGGCAGAATAGC^ 

AACACTGCAAGTGATATTGCCACCATGTGAACCTCAAATATGCAATCCA 

CITGGAGTGTTCATCTCTTCAyQAATTGTGAGC^ 

GACAAATACCAACTACTGCITTTCTT™ 

ATTCTGTTCCACTGAACGTCAGAGATCAGCAGGCACTGT^ 

CTAAGAGGGCAGGAGGGAAACCCTACAGCTCCTTGTC 

CAAGGGAATAAG^CCACTCATAGTGAGGCTGGCCAAGCTGCACTGGTCGGACCAG 

AGGAAGGCAACTTGCTTTGCrTAAAAGTAQATTTTTTAAG 

GTTGAGGCGATCGACATGTATTGTTAAAATTACTGCTVT^ 

TGTTGGGGTTGTGTGTGTGTATGTGTGTATGTACGCACGCATGTC 

TTTCTGAATGTGATCATGTTTTGGATAATACCTGAGCAGGGTTGCCTTTTTTTTA 

TATTATATTATATTATATATTTTTTGCTTTCT 

AATTGTTTTAAAAAGGAGTAAATTTTCCAGTTGATAAATGAAAATCACTGGCCTATGTTTAATAAGTTTT 
TCTTTAATTACTGTGGAATAACGTQCCAQCTATCATCAAC^ 

AGTGATGCTCTCAATGGGAAGATGTGGAACACAAATTAAGGGGAACTCCATGTAT^ 

AATGGAACTGCAACTTGGGGCTTTGTGAATAAAATTTAGCTGCCTTGTATAGTCGTTTGAAAGAATATGT 



CACAGATCTTTTGTTCTCTGTAATGAGGATTAATTGCTGTTTAAACAAAAATGTAATTGTTCATOTTT^ 
- ATTCTOTCCTTTTCATAAGAGGATCAAQCTGTAAAAAAACAAAAA 

AAAAAAAAAA 



MLLTIO 

SEQ ID NO:92 

>gi (4757725 | ref |NM_004641 . 1 | Homo Bapiens myeloid/ lymphoid or mixed - 
lineage leukemia (trithorax homolog, Drosophila) ; translocated to, 10 

(MLLTIO) , mRNA . 

GCCCTCTTGATTATGTGTGCCCTCTCCGGGCGCCCX3CGTTAGCGGCCGGGTGGAGGTGGGGAGGGAAGAC 

GCTGAGGAGGAGGAGGAGGCGGAGGAGGCGGTGGAGGGGAGGTGGGGGGAATCAGCAAGGACATGGCTCC 

TGACTCCTGTGCGGAACGTGAGTGACTGAGCGGCAAAGCC^ 

CTGGAGGACGAGK3TCTCCCATAGTATGAAGGAGATGATTGGAGGCTGOT 

GCTGGGCCGAGAACCCXjCTGGTTTATTGCXjACGGGCACGGCTGCAGCGTCG.CGGTGCATCAAGCTTGCTA 

TGGCATTGTTCAAGTACCCACTGGACCGTGGTTTTGCAGQAAATC 

GTGAGATGTGAACTTTGTCCCCATAAGGATGGAGCTTTAAAAAGAACAGATAATGGGGGTTGGGCCCATG 
TGGTTTGTGCCCTGTATATTCCAGAqGTACAATTTC 

GTCTQTTCCGCATGATCGTTATAATAAQACTTC 

GCGACTGGTGCH^GCATQACATGTAATAAACATGGATGTCGA^ 

TTGCCGGACTGCTTTGTGAAGAAGAAGGTAATGGTGCCGAT 

CCATTTTAQTAAGCTGAAAAAQAGCAAACGGQGATCTAATAGGTCA^ 

TCCTCTCACTCTC^QGATAAACATCATGAQAAAGAGAAA 

AGAAACACAAGAAGCAGCCAGAACCATCACCTGCATTGGTT^ 

TTATACAAGCACTAGCAACAACTCTATATCTGGATCAT^ 

ACAAATGCAAATTTCCAGGAAGTCTCTGCACACACCTCT 
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CAQft£GGCAAAGG£AAGAAATCTTCAG 

AAATCCAGQAACAACTGTGTCAGCAGCTAGCCCTTTTCCTCAAGGCAGTTTTTCAGGAACTCCAGGCAGT 
GTAAAGTCATCTT CTGGAAGTTCAGTG CAGTCTCCCCAGGATTTCCTGAGCTTTACAGACTCAGATCTGC 
GTAATGACAGTTACTCTCACTCCCAACAGTCATCAGCAACCAAAGATGTACATAAAGGAGAGTCT 
CCAGGAAGGGGGGGTAAATAGTTTTAGTACCTTAATTGGCCTCCCTTCAACCTCAGCTGTTACTTCACAG 
CCTAAAAGCTTTQAAAATTCACCTGGAGATTC 

CTCAAACTTCTGGCATAGAAGAAGAAACTGTAAAGGAAAAGAAAAGGAAAGGAAATAA 
TGGGCCTGGCAGACCCAAAGGAAACAAAAATCAAGAGAATGT^ 

CCAACATGATCTGTAGCATCAGCTGCAGGAAGCATAACAAGCTCTAGTCTGCAGAAATCTCCT 

TCAGGAATGGAAGTTTACAGAGCCTCAGTGTTGGCTCATC 

TCGGC^TQATGGAGCTTGCCCAACAACTACGTT 

GACAGTTCTACACTAACAAAGCAAGAACTTAAATT 

CGTTTCCAAATGTAGTATCTGGCTOreGAT 

TTCTGGGCATTTGCAACAAGTAGGAGCGCTCTCTCCCTCAGCTGTGTCATCTGCAGCC 

ACAAOTC^GGC^AATACTCTATCTGGATCTTCTCTCAOT 

CAAATTCATCAATGGCAGCTCTTATAGCTCkGTCT 

TAGCCGCAACCTAGTTGG(^GAGGAAGCrrCACCCa3AGGAAGTCTCTCGCGACGATCCCCTG^ 

TTACAGATTCGCTATGATCAACCAGGCAA<^G(^^ 

AACAGCTTTTGGAGAGQC^GTGGAGTGAAGGACAGCAATT^ 

TTTAGGAATGCTGAAGTCATTACACCAACTTCAAGTTGAA 

TTGACTGCCAAAAAGGAACGGCTTCAGTTATTGAATGC^CAGCTTTCAGTGCC 

CAAATCCTAGTCCGTCTCATCAAATACA<^^ 

CAGCAGTAAGAGCCCTCATATAGGAAACAGCTTTTTACCTGATAATTOT 
TTAACCTCCAGTGGACAAAGTACCAGCAGCTCATCA.GCTCTTTCTA 

CGGCTCAACAAGGCTCAGGAGTGAGTGGAGTTCAGCAGGTCAATGGCGTGACAGTGGGGGCACTAGCTAG • 
TGGAATGCAGCCTQTAACTTCCACCATTCCTGCCGTGTCTO 

GGTAACCAACTGGCAATTAATGGC^TTGTAGGAGCTTTAAATGGGGTTATGCAGACTCCTO 
CCCAGAACCCTACCCCTCTC^CCCACAeAACCGT^ 
GACTAACAGTGCCH*GftGGACTAGGATTACTTTCTGACO 
TTTCAGCAGTTGTTAAATTCTCAACAGCTCACACCAGTA(^ 

CAACCCATTTCTCACC^TCC^TGGAGATAATGCAAGTCAGAAAGTAGCAAGACTTAGTGATAAAACTGGG 

CCnXSTAGCTCAAGAQAAAAGTTGACACCTO 

TCATCTGGCTGCCTTTGCAGTCCTT^ 

AAAGQATTAATTGCTQCAAGGACATTCTTGTAAGGCTTTGATTAGT^ 
AATGGAATTCCCATGCCCCTACCCCTTACCCC^ 

AAAGTGACATAATT^ACATGCAATATGTTTATCAACTC^GAATTTAATATAGTTGGTACACAACTAGTT 
TTGTTTATAAATTGGAGATGCAAATAGCAAAACT 

TGTACAAGTTGAAATATQCTCTTTTGTTTGGGTTAC^GTATGCTTGCT 

AATTTCTTCTCCTGGAGTTGCATTGATTCAGTATTACAAATATATAGCACATCACCTGGGAC 



MLL2 

SEQ ID NO:93 

>gi | 4505196 | ref |NM_003482 . 1 | Homo sapiens myeloid/ lymphoid or mixed- 
lineage leukemia 2 (MLL2 ) , mRNA 

ATGGACAGCCAGAACCTGGCTGGTGAGGATAAAGATTCACAACCGGCAGCTGATGGACCTGCAGCCTCTG 

AGGACCCAAGTGCCACTGAGTCAGACCTGCCCAACCC^ 

GAGTCCCAGGCTTCAGGAGACTCCTCAGGACTGCAGTGGG 

TGCX3QGGAGCCCGCTCTACACGGGCAGCGGGAGCTACGGCGCTTTGAGTTGCC^ 

GTCCAGTGGTGTCCCCTGGGGGGAGCCCAGGGCCCAATGAGGC^ 

GATTGGTTTCCCTGAGGGCCTTAC^CCrGCCCACCT^^ 

TGGTGTGCTGCATGGTTOGCAGGTOTATGGGGGCAGGAGGGCCCACAAC 

TCTTCTCAGGQATCTCACAGCGCTGCTCCCACTGCACCAGGCTCGGTGCCTCCATCCCrTGCCGCTCACC 

TGGATGTCCACGGCTTTACC^CTTCCCCI^CGCGACTGCCAGCGGTTCCTO 

CAGCTGCTATGCCCAGAGCACAGTGAGGGGGCTGCATATCTGGAGGAGGCTCGCT 

GGCCAGGGGAGCTGTGTGACCTGTTCTTCTGTACCAQCTGTGGGCATCACTATCACGG 

CACTGCTCTGACTGCCCGCiU^CGTGCTGGCTGGCAGTC 

AAACCTGGGAATGACTCTAAGATGTTGGTTTGCQAG 

AACCACCCATGGAGGAACTGCCTGCTC^CTC 

GGCGGGCTCAGCAGAACTGAATCCCAACTCGGAGTGGTTTGAGA - 

AAAGCCCAGGGAGGTCAGACTATCCGCTCCGTTGCTGAGC&^ 

CCCCAGAGCCTGGCGATACCCCCACTGACGAGCCCGATGCyrCTGT^ 

GGGTQGGC^CGTGACCTCTATGCAACCCAAQGAACCAGGGCCCCT^ ~" 
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AAAGCAGGGGTCCAACTTGAGCCCCAGTTGGAGGCCeCCCTAAACGAGGAGATGCCACTGCTGCCCCCAC 

CIGAGGAGTCACCC(^roTCCCCACC^CCTGAGGAATCACCCACGTCCCCACCACCTGAGGC^ 

GTCGCCACCACCTGAGGAATTGCCCGCATCCCC71CTTCCTGAGGCATTGCACCTC 

GAATCGCCCCTCTCTCCGCCGCCTGAGGAGTCTCCTCTGTCTCCCCCACOTGAATCATCACCTTTT 

CACTGGAGGAGTCGCCCTTGTCTCCT^CCGGAAGAGTCACCCCGATCTCCTGCACTTGAGACGCCTCTATC 

CCCACC^CCTGAAGCATCGCCCCTQTCCCCAGCATTTGAAGAAT^ 

TTGCCCACTTCCCCGCCACCTGAAGCATCrCGCCT^^ 

CACCTGAAGAGTCACGCATGTCTCCACCACCGGAQGCATCTCGTCTO 

TCTGTCCCCTCC&CCTGAGGAGTCTCCCCTTTCCCC&C^^ 

GAGQACTCX3CCTATGTCCCCACCACCTGAAGAATCACCTATGTCCCCCCCA 

CCCCCCTQCCTGTGQTGTCACGCCTGTCTCCACCGCCTGAGGAATCTCCCTTGT^ 

TCCTTTGGGGGAGTTAGAGTACCCCTTTGGTGCCAAAGGGGACAGTGACCCTGAGTCACCGTTGGCTGCC 
CCCATCCTGGAGACTVCCCATCAGCCCTCCACCAGAAGOTAACTGCACTGACCCTGAGCCTGTCCCCCCT^ 
TGATCCTTCCCCCATCTCCAGGCTrCCCCAGTGGGGCCGGCTTCTCCCAT^ 
TCAGTGTTCGCCACTCCTTCAGCATTCCCTGGTTCCCCAAAACTCCCCTCCT 

GCCCTACGACTGTCCGTTCCCTCCCCGTTGAGTCCCATAGGGAAGGTAGTGGGGGTCTCAGATGAGGCTG 

AGCTGCAGGAGATGGAGACTC^GAAAGTTTCAGAACCTGAATGCCCAG.CCTTGGAACCCAGTGCCACC^G 

TCCTCTCCCTTCCCCAATGGGGGACCTTTCCTGTCCCGCCCCCAGCCerGCCCCAGCCCTGGATGACT 

TCTGGCCTAGGGGAAGACACAGCCCCTCTGGATGGGATTGATGCTCCGGGTTCAC7VGCCAGAGCCT 

AGACCCCTGGCAGTTTGGCTAGTGAACTTAAAGGCTCCCCTGTGCTCCTGGACCCCGAGGAGCTGGCCCC 

TGTGACCCCTATGG^GGTCTACCCCGAATGCAAGCAGACAGCAGGGCGGGGCT 

GAAGAGCCACGTGCACCGGTGGCCCCCACACCACCCACTCTCATC^TIATCTOAC^TCGTTAACGAGATCT 
CTAATCTGAGCCAGGGTGATGCCAGTGCC&GTTTTCCTGGCTCAG 

QGAGGGGGGTGGCTCCCTGTCCATGGAGTTGGGGGTCTCTACGGATGTTAGTCCAGCCCGAGATGAGGGC 
TCCCTACGGCTCTGTACTGACTCACTGCCAGAGACTGATGACTCACTATTGTGCGATGCTGGGACAGCTA 
TCAGCGGAGGCAAAGCTGAGGGGGAGAAGGGGCGGCGGCXSCAGCTCCCC^ 

GGGTCGCAGCAGCAGTTTCCCAGGAAGACGCCGGCCTCGTGGAGGAGCCCATGGAGGGCGTGGTAGAGGA 
CXjGGCCCGGCTAAAGTCAACTGCTTCTTCGATTGAGACTCTGGTAGTTGCTGAGATTQATAGCTCTCC^ 
QTAAQGAGGAGGAGGAAGAAGATGATGACACCATOCAGAATACCGTGG 
ATTTGTCCTAATGCAGGACfiTGTGTGTGGTATGTG^ 

GCCTGTTCGCAGTGCTCTCAGTGCTATCACCCTTACTGTGTCAACAGCAAGATCACCAAGGTGATGCTGC 
TCAAGGGCTGGCGTTGTGTGGAGTGTATTGTGTGTGAGGTGTGTGGCCAGGCCTCCGACCCCTCACGCCT 
GCTGCTCTGTGATGACTGTGATATTAGCTACCACACATACTGCCTGGACCCX?CCACTGCTCACCGTCCCC 
AAGGGroGCTGGAAGTGCAAGTGGTGTGTGTCCTGTATGCAGTGTGGGGCTGCTTCCCCTGGCTTCCACT 
GTGAATGGCAGAATAGTTACACACACTGTGGGCCCTGTGCCAGCCTGGTGACCTC 

TCCTTACGTAGAAGAGGACCTACTAATCCAGTGCCGCCACTGTGAACGGTGGATGCATGCAGGCTGTGAG 
AGCCTCTTCACAGAGGACGATGTGGACCACGCACCCmTGAAGGCTTTGACT 

ACGTGGTAAAGCCTGTGGCGCCTGTTGCACCTCCAGAGCTGGTGCCCATGAAGGTGAAAGAGCCAGAGCC 
CCAGTACTTTCGCTTCGAAGGCGTGTGGCTQACAGAAACTGGCATGGCCTTGCTGCGTAACCTGACCATG 
TCACCACTGCACAAGCGGCGCCAACGGCGAGQACGGCTTGGCCTCCCAGGCG 
CTGAGCCCTCAGATGCCCTTGGCCC3X*ATGACAAGAA 

GGGTGAAGGTGGTGTGGAGCACATGGAGTGCGAAATTAAACTGGAGGGCCCCGTCAGCCCTGATGTGGAG 
CCTGGCAAAGAGGAGACCGAGGAj^GCAAAAAACGCAAGCGTAAACCATATCGGCCTGGCATTGGTGGTT 
TCATGGTGCQACAGCGGAAATCCCACACACGCACQAAAAAGGGGCCHXSCTGC^ 
TGGGGATGGGCAGCCCGACGAGGTGATACCTGCTGACCTCCCTGCAGAGGGTO 

GCTG AAGGGGATGAGAAGAAGAAGQAACAGCGGCGAGGGGGCAAGAGQAGCAAACTGGAGGGCATGTTCC 
CTGCTTACTTGCAGGAAGCCTTCTTTGGGAAGGAGCTGCTGGACCTGAGCCGTAAGGCCCTTTTTGCAGT 
TGGGGTGGGCCGGCCAAGCTTTGGACTAGGGACCCCAAAAGCCAAGGGAGATGGAGGCTCAGAAAGGAAG 
GAACTCCCCACATCGCAGAAAQGAGATGATGGTCCAGATATTGCAG^ 

GCAAAGCCGATACACCAGGACCTGAGGATGGGGGCGTGAAGGCATCCCCAGTGCCCAGTGACCCTQAQAA 
GCGAGGCACCCCAGGTGAAGGGATGCTTAGCTCTGACTTAGACAGGATTTCCACAGAAGAACTGCCCAAG 
ATGGAATCCAAGGACCTGCAGCAGCTCTTCAAGGATGTTCTGGGCTCTGAACGAGAACAGCATCTGGGTT 
GTGGAACeCCTCGCCTAGAAGGC^QCCGTACGCracrre 

GGG CAATCTGCCCTCCAGCAGCCCAATGGACTCCTACCCAGGCCTCTGCGAGTCCCCGTTCCTGGATTCT 

AGGGAGCGCGGGGGCTTCTTTAGCCCGGAACCCGGTGAGCCCGACAGCCCCTGGACGGGCTCAGGTGGCA 

CCACGCCCTCCACCCCCAC^CCCCCACCACOGAGGGTGAGGGCGACGGACTCTC 

TCTTCAGCGCTGGGAGAAGGATGAGGAGTTGGGCCAGCTGTCCAC^ 

ATTAATTTTCCTAATCTCAAGCAAGACTACCCAGACTGGTCAAGCCXj 

QGAGAAAGGTTCCAGCAGCTGACAAAGCCCCCTACCTGCAAAAGGCCAAAGATAACCGGGCAGCTCACCG 
CAT CAACAAGGTGCAGAAGCAGG CTGAGAGCCAGATCAACAAGCAGACCAAGGTGGGCGACATAGCCCGT 
AAGACTGACCGACCGGCCCTACATCTCCGCATTCCCCCGCAGCCAGGGGCACTGGGCA 
CTGCTGCCCCCACCATTTTCATTGGCAGCCCCACTACCCCCGCCQGCTTGTCTACCTCTGCGGACGGGTT 
CCTGAAGCCGCCGGCGGGCTCGGTGCCTGGCCCTGACTCGCCTGGTGAGCTCTTCCTGAAGCTCCCACCC 
CAGGTGCCCGCCCAAGCGCCTTCGCAGGACCCCTTTGGACTGGCCCCTGCCTATCCCCTGGAGCCCCGCT 
TCCCCACGGGACCGCCCACCTATCCCCCCTATCCTAGTCCTACGGGGGCCCCTGCGCAGCCCCCGATGCT 
I GGGCGCCTCATCTCGTCCTGGGGCTGGCCAGCCAGGGGAATTCGACACTACCCCACCTGGGACCGCCAGA 
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CACCAGCCCTCCACACCTC^CCCGTT^ 

AGAGCCCTGGGGTAGQGGGAGGCAAAGCTTCCGAQCCCCI^T^ 

GAAGGCCCTAGAGGTGAAGAAGGAAGAGCTTGGGGCATCCTCTCCTAGCTATGGGCCCCCAAACCTGGGC 
TTTQTTGACTCACCCTCCTCAGGCACCCACCTC^ 

CCCCCCTGACCCCTCGGGCATOTCAGGTAGAGCCCCAGAGCCGGGGCTTGGGCCTAAGGCCCC^ 
ACCCCCTGCCCAGGCTTTGGCACCTTCTCCTCCAAGTCACCCAGA 

GACCCATATGCTCAGCCCCCATTGACrCCTCGGCCCCAACCTCCGCCCCCTGAGAGCTGCTGTGOT 

CCCCTCGCTCACTGCCCTCCGACCCTTTCTCCCGAGTGCCTGTCAGTCCTGA^ 

GTCTCCACTGACACCCCXffiCCTCTGTCTGCTQAAGCTTTTTGCC 

TCCCereACCCTTArTCTOSCCCACCCTCACGCC 

CACCCCG&CCCCAGTCCCCTGAAGTTO 

GGGGTTCCCAGCAGCCCTGCCCGCGGGGCCAQCAGGTQAGCTCCAT^ 

CCCAATTTTGTCCGGTCCCCTQGQACGGGTGCATTTGTGGGCACCCCCTCTC 

CTCAGGCAGTAGGGGAGCCTTCCCTAAAGCCCCCTGTCCCT^ 

CAACAGCCATTTTGGGCCCX3GCCCCACCTTGGGCAAGCCTCAAAGCACAA^ 

AACTTCCACCCATCGGGCAGCCCCCTGGGGCCCAGCAGCGGGTCC^ 

CACTACGCCCTCCGTCGGTTCTGCCACCACCTQCACCCGACGGATCCCTC^^ 

CTCACAQCGATCAGGCATGACCTCTCCTGTCGi^^ 

TTGGCGAGAGCTGAACTCCCAGGTACCCAGGACCCAGGCATGTCCGGCCTTAGCC^ 

AGC^CGGCAGCGCCAGCGGCTACGAGAGCrn3CTGATTa3GC^GC^GATC 

GGAGAAGGAAACAGCTGCAGCAGCTGCGGGAGC^GTGGGGCCTCCAGGCAGCT 

AGCCCTGCCTTTGAGCAGCTGAGTTOAGGCCAGACCC^ 

TGGGQTTGCCCCCAAGCAAGCTGAGTGGCCCCATCCTGGGGCGAGGK3TC 

CTCCCGGCCACCTCCACCAGCCACQCGTTCCTCTATGGATGTGAACAGCCGGCAACTGQTAGG 
CAAGCTTTCTATCAGCGAGCACCCTATCCTGGGTCCCTGCCCCT 
AGCAACAACAGGCAACAGCAGCAACCTCCATGCX5ATO 
AGX?TGAACTTGGCCGCGAAGCCCTAGGTTCCCCGTT^ 

QAGCCAGTGCCTGGTCCAGCTGGTCCTGCCCAGTTCATTGAGCTGCGGCACAATGT^ 

GACCTGGGGGCACTCCGTTTCCTGGTCAGGGCCCACCTGAGAGACCCCGTTOTT^ 

CCCCCACCGACTGGCTCCTGAAGGGCTTCGGGGCCTGGCGGTATCAGGTCT 

GCCCGACCGGCCCCTGAATTGAACAACAGTCTTCATCCAACACCCCACACCAAGGGTCCTACCCTGCCAA 
CTGGTTTGGAGCTGGTCT^CCGGCCCCCGTCGAGCACTGAGCTTGGCCGCCCG^ 
AGCTGGGAAGTTGCCCTGTGAGGATCCCGAGCTGGATGACGA 
GATGAAQAGCTTGCTCACCTGGGTCTGGQTGTGQATGTGGCCAAGGGTQA 

AAAACCTGGAGACCAATGACCCCCACTTGGATGACCTGCTCAATGGAGACGAGTTTQACCTGCTGG 

TACTGATCCTGAGCTGGACACTGGGGACAAGAAGGATATCTTCAATO 

GCTAATGAGGAGGCTGAACXjGQAGGCCCTGCTQCXKgGGGG^ 

GCCCTCCCCCTGCTGCTGATGCCTCTGAACCCCGCCTGGCATCTGTGCTCCCTGAG 
GGAGGAQGGTGGACGCCACCCTTCTCCTTGCCAATTCACC^TTGCTACCCCCAAGGTAGAGCCa^ 
GCTGCCAATTCCCTTGGCCTGGGGCTAAAGCCAGGAC^GAGCATQATGGGC^ 
GCACAGGGCCATTTTCTAGCAGTGGGCACACAGCTGAGAAGGC 

AGCTCAC^TGCTGACGCCCAGCCCACTGAGTGGCCCJIGGAGGATCCTCCCTGCTGGAAAAGTTTO 

GAGAGTGGGGCTTTGACCTTGCCTGGTGGACCTGCAGC^TCTGGGGATGAGCTAGACAAGATGGAGAGCT 

CACTGGTAGCCAGCGAGTTACCCCTGCTCATTGAGGACCn^TTGGAGCATGAGAAGAAGGAGCTGCAG^ 

GAAGCAGCAGCTTT(^GCACAGTTGCAGCCTGCCCAGCAGCAGCAG 

CTGCCTGCACGAGGCCCTGCCCAGGCCATGTCTTTGC 

CCCAACAGCAGCTTTGCCTGGGTCnTGCAGTTGCCCGACAGCCAGGTTTGCCCCA 

CC&GCC&CCAGCTCATGCCCTCCAGC^UlCQCCTGQCTCC^TCCATGGCra 

ATGCTAAGTGGQGAGCATGGAGGGCAGGCAGGCTTGGTACCCCAGCAGAGCT 

AGAAGCCCATGGGCACGATGCCACCTTCGATGTGGATGAAGCCGCAGCAATTGGCAATGCA 

GGCAAAGAGCTTCrTCCCAGATACAQACCTGGACAAATTTGCTGCAQA^ 

AAGGCCAAGATGGTGGCTTTGAAAGGCATCAAGAAAGTGATGGCTC^ 

GTATGAACAGAC^GCAAGTGTCTCTGCTAGCCCAGAGGCTCTCG 

CCATGTGGCAGCTGGGAGTGGCCAGGAGCGGAGTGCTGGTGATCCCTCCCAGCCTCGTCCCAACCCQCCC 

ACTTTTGCTCAGGGAGTGATCAATGAAGCTGACCAGCGGCAGTATG^^ 

AGCTCCTACAGATQCAGCTGAAGQTGCTAGAGGAGCAGATTGGTGTACAC 

GTGTGCCAAGCAGCX3CACTGCCAAAAAAGCTGGCC^TGAGTTCCCAGAAGCTGATGCTGAG 

<^GQTTACAGAGCAGCAGAGCAAGATCCAQAAAC^CTGGATCAGGTCCGGAAACAGCAQAAGGAGC^^ 

CTAATCTCATGGCAGAATATCGGAACAAGC^GCAGCAACAACAGCAGCAGCA 

GCACTCAGCTGTGCTGGCTCTGAGCCCTTCCCAGAGTCCCCGGCTGCTCACCAAGGTC 

CTCCCTGGCCATGGGCTGCAGCCACCACAGGGGCCrrCCGGGTGGGCAAGCCGGAGGTerTCG 

CTGQGGGTATGGCACTACCTGGAGAGCCTGGTGGCCCCTTCCTC 

ACAGCAACTVTTCTGGTGGGGCTGGATCCCTGGCTGGCCCT^ 

CTTOTAAGCCTCGGACCTGATTCAAGGCTTTTACA^ 

AGCTGGCCCAGAAACTGCAGCAGCAGCAGCAGCAGCAAGAGCAGGAGCAQCAC 

AATCCAGCAGCAACAGCAGCAGGGTCCTGGAGTACAGACAAACCAAGCTCTGGGTCCCAAGCCCCAGGGC" 
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CTTATGCCTCCCAGC^GCCACCAAGGCCTCCTGGTCCAGCAGCTGTCCCCTC?UVCCACCCCAGGGGCCCC 
AGGGCATGCTGGGCCCTGCCCAGGTGGCTGTGTTGCAGGAGCAGCACCCTGGA 

CCCTCACAGACAGGTGCTTATGACCCAGTCCCGGGTGCTCAGTTCCCGCCAGCTGGCACAGCAGGGTCAG 
GGCCTTATGGGACACAGGCTGGTCACAQCCG&GC^GQft^ 

CCATGGCAGGGCTGTCCCATCTTCAGCAAAGTCTGATGTCACACAGTGGGCAGCCCAAACTGAGCGCTC^ 
GCCCATGGGCTCTTTACAGCAGCTTCAGGAGCAGCAGCAGCTGCAACAGCAACAGCAACCT 
CAGCAGCAGCAGCTACAAGAGCAACAGCAACTT(^GCAGCAACAGCTTCAACAGCAG^ 
AQCTTCAACAACAGCT^GCAGCAAGAGCTTCAACAGCAG 

ACAGCAGCAGTTTCAACAGCAGCAGCAACAGC^GCAGATGGGCCTTTTAAACCAGAGTCGAACTTTACTG 

TCCCCT(^GCAACAAGAGCAGCAGCAAGTGGCACTTGQCCCTGGCATGCCAGCAAAGCCTCTTCAACACT 

TTTCTAGCCCTGGAGCCCTGGGTCCAAGCCTCCTCCTGACGGGCAAGGAACAAAACACCGTAGACCCAGC 

CGTTTCTTCAGAGGCCACTGAGGGGCCCTCTACACATCAGGGAGGGCCGTTAGCAATAGG 

GAGTCAATGGCCACTGAACCAGGAGAGGTAAAGCCCTCACTCTCTGGGGACTCAC7ACTCCTGCTTGTCC 

AACCCCAGCCCCAGCCTCAGCCCAGCTCTCTGCAGCTGCAGCC^ 

GCAGCAAGTTAGCCTGCTCCACACAGCAGGTGGAGGAAGCCATGGQC^ 

, GAGGCCTCATCTGTGCCCCACCTGCTGGCTCAGCCCTCTGTTTCCTTAGGGGATCAGCCTGGGTCCAT^ 
i CCCAGAACCTTCTGGGCCCCCAACAGCCCATGCTAGAGCGG 

TCCCAAACCAGGACCTGTCCTC(^GTCTGGGC^GGGTCTGCCTGGGGTTCGAATCATGCCTACGGTGGGT 

CAGCTTCGAGCACAGCTCCAAGGAGTCCTGGCCAAAAACCCACAGCT 

AGCAGCAGCTACAGGCACTCCTGATGCAGCGGC7VGCTGCAG(^ 

CTACCAGGAGCCTGGGACCCAGACCTCTCCCCTCCAGGGCCTCCTGGGCTGCCAACCTCAACTTGGGGGC 

TTCGCTGGACCACAGAGAGGCCCCCTCCAGGAGCTAGGGGC^ 

TCCgreCCCCACCAGGAGCCTTATCrACAGGACCAGTCCra^ 

CAGCCCTCTVAGAGCC^AAGAGACCTTCACAATTACCTTCCCCCAGCT^^ 

CTCCCTCCGACCCAT.CCAGGGACCCCCAAACCTCAGGGGCCAACCTTGGAGC 

GAO^GCTGCTGCCCT^GCTTGCAGATACCTTGrTTAGCAAGGGTCTGGGACCTTO 

CCTAGCAGAAACCCAGAAGC(^GAGCAGAGCAGCCTGGTACCTGGGCATCTGGACCAGGTGAATGGACAG 
GTGGTGCCTGAGGGATCCCAACTCAGCyiTCAAGC^ 

AGTCAGTGAAGAGGGAGGCCAATGGGGAGCCAATAGGGGCACCAGGAACCAGCAACCACCTCCTGCTC 

AGGCCCTOGCTCAGAAGCTGGGCATCTGCTCTTGCAGAAGCTACTCCGGGCAAAGAATGTGCAACTCAGC 

ACTGGGCAGGGGTCCGAGGGGCTGCXjAGCTGAGATCAACGGGCACATTGACAGCAAGCTO 

AGC7VGAAACTACAGGGTACCCCCAGCAAGAAGGAGGATGCAGCAGCAAGGAAGCCTTTGACACCGAAGCC 

CAAGCGGGTACAGAAGGCAAGCX5AC^GGTTGGTGAGCTCCCGAAAG 



TCACCGCCAATTTTAGCCTCTTTGCCCCCTTTGGCAGTGGCT^ 

GGGGGCCTTTGGAAGTGGGGCGCTGCCCACTGGCCCTGACTACTATTCCCAGCTGCTTACCAAGAATAAC" 
CTGAGTAACCCGCCGACACCACCCTCGTCGCTGCCCCCC&C^^ 

TQAATGGCGTCACCCCATCTGAAGAGCTGGGGGAGCACCCCAAGGATGCTGCCTOT^ 
AAGGGCACTGAGQGATACTTCAGAGGTGAAGAGTCTAGACCTGCTGGCTGCCTTGCCTACACCCCCTCAC" 
AATCAGACTGAGGATGTCAGGATQGAGAGTGATGAGGATAGCGATTCTCCTGACAGCATTGTGCCAGCTT 
CATCCCCTGAGAGC^TCTTGGGGGAGQAGGCCCCTCGTCT 



AAACCTTATGGGGCCCTTGGCCTGGAGGTCCCTGGAAAGCTGCCTGTCACAACT 

GAAGTGAGGTGTCAGTCATGCTCACAGTCTCTGCTGCTGCAGACAAGAACCTGAATO 

AGTGGCGG^GCTGCTGAGCATGAAGATCCCCAACTCCTATGAGGTGCTO 

GGAGGCACTGAGCCAAAGAAGGGGGAAGCTGAGGGTCCTGGTGGGAAGGAAAAGGGTCTGGAAGGC7U\GA 
GCCCAGACACTGGCCCTGATTGGCTGAAGCAGTTTGATGCAGTGTTGGCTGGCTATACCCTGAAGAGGCA 
ACTAGACTITCTTGAGCCTCCTGAAACAGGAGAGCCX:^ 

TACAATGTCTCCAATCTGGATGTGCGAGAGCTCTCGGCCCGACCTCCTGAAGAACCCTCCCCGCCCCCTT 
CCCCCTTGGCACCTTCTCCTGCCAGTCCCCCTACTGAGCCCTTGGTTC 

TGAGCCACCCGTCCCCTCACCTCTGCCACTGGCCTCATCCCCTGAATCAGCCCGACCCAAGCCCOGTGCC 
CGGCCCCCTGAAGAAGGTGAAGATACCCGTCCTCCTCGCCTCAAGA^ 

GGCTTCGGCTGCTGCTGACCATCCAGAAGGGCAGTGGACGGCAGGAGGATGAGCGGGAAGTGGCAGAGTT 
TATGGAGCAGCTTGGCACAGCCTTGCGACCTGACAAGGTACCGCGAGACATGCGTCGCTGCTGTTTCTGT 
CATGAGGAGGGTGACGGGGCCACTGATGGGCCTGCCCX3TCTGCTGAACCTGGACCTGGACCTGTGGGTGC 
ACCTCAACTGTGCCCTTTGGTCCACGGAGGTGTAT^^ 

TGCCCTGCACCGAGGACTGCTAACCAAGTGCTCCCTGTQCCAGCGAACTGGTGCCACCAGCAGCTGCAAT 
CGCATGCGTTGCCCCAATGTCTACCATTTTGGTTOTGC 

AGACCATGCTGTGTCCAATGCATAAGATCAAGGGQCCCTGTGAGCAAGAGCTQAGCTCTTTTGCTGTCI^ 

CCGGagGGTCTACATTQAGCGGGACGAGGTGAAGCAAATCGCTA^ 

CACATGTTCCGTQTGGGGGGGCTTGTGTTCCACGCCATCGGACAGCTGCT^ 

TTCATAGTGCGACTGCCCTCTATCCCGTGGGCTAGGAGGCCACGCGCATCTATTGGAGCCTCCGCACCAA" 
CAATCGTCGCTQCTGCTATCGCTGTTCTATTOGTGAGAACAACXj^ 

atcgagcagggcctggaggacctggtcttcactgacgcctctccccaggccqtgtggaatcgcatcattg" 

agcctgtggctgccatgagaaaagagggtgacatgctgcgactcttccctgagtatctgaagggcgagga 

gctctttgggctgacggtgcatgccgtgcttcgcatagctgaatcactgcccggggtggaqagctgtc 
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AACTATTTATTCCGCTATGGGCGCCACCCCCTTATGGAGCTGCCACTCATGATCAACCCCACTGGCTGTG 

CCCX3ATCAQAGCCTAAAATCCTCACACACrAC^^ 

GQCATATCAGAGCACCTTCACAGGCGAGACCAACACCCCCTA^ 

TCTCAGTACCGGCGQCTGCGCACCGAATGGAAGAACAATO 

TGGGGCTCTATGCAQCCAAGGACCTAGAAAAGCACACAATGGTTAT^ 

GAACX3AGGTGGCCAACCX3GCGGQAQAAAATCTACQAAQAGC 

AACAATGAACATGTGATTQATGCTACGTTGACCGGCGGCCCT 

CTAACTGTGTGGCCGAAGTCGTGACATTTGACAAAGAGGACAAAATCATCATCATOT 
CCCCAAAGGAGAGQAGCT7ACCTATG AOTATCAGTTTGATTTTGAGGACGAT CAGCACGAGAT CCCCTQC 



Table 4 Hi stone Peacetylases 
HDAC1 



SEQ ID NO:94 

>gi | 13128859 | ref |NMJ)04964 . 2 | Homo sapiens histone deacetylaBe 1 (HDAC1) , 
mRNA 

GAGCGGAGCCGCGGGCGGQAGGGTOGACGGACCGACTGACGGTAG 

AGACX5GAGGGCACCCX3GAGGAAAGTCTGTTACTACTACGA 

AGGCCACCGAATGAAGCCTCACCXSAATC^^ 

AAAATGGAAATCTATCGCCCTCACAAAGCCAATOCTGAG^ 

TTAAATTCTTGCGCTCCATCCGTCCAGATAACATC 

TGGTGAGGACTGTCCAGTATTCGATGGCCTGTTTGAGTTCTGTCAGTTGTCT 
AGTGCTGTGAAACTTAATAAGC^GCAGACGGACATC 
AGAAGTCCGAGGCATCTQGCTTCTGTTACGTCAATGATATCGTCT 
TGACCAGAGGGTGCTGTAC7VTTGACATTGATATT 

ACGGACCGGGTGATGACTGTGTCCTTTCATAAGTATGGAGAGTACTTCCCAGGAACTGGG 
ATATCGGGGCTGGCAAAGGCAAGTATTATGCTGTTAACTACCCGCTCCGAGACGGGATTGATGACXj 
CTATGAGGCC^TTTTCAAGCCGGTCATGTCC^^ 
CAGrGTGGCTCAGACTCCCTATCTGGGGATCGGT^ 

AGTGTGTGGAATTTGTCAAGAGCTTTAACCTGCCTATGCTGATGCTGGGAGGCGGTGGTTACACCATTCG 

TAACGTTGCCCGGTQCTGGACATATGAGACAGCTGTGGCCCTGGATAC^ 

TACAATGACTACTTTGAATACTTTGGACCAGATCT 

AQAAO^CGAATGAGTACCTGGAGAAGATCAAACAGCGACTGTTTGAGAACCTTAGAATGCT 

ACCTGGGGTCCAAATGCAGGCGATTCCTGAGGACGCCATCCCTGAGGAGAGTGGCGATGAGGACGAAGAC 

GACCCTGACAAGCGCATCTCreATCTGCTCCT 

CTGAAGAGGAGGGAGAGGGGGGCCGCAAGAACTCTTCCAACTTGAAAAAAGCCAAGAGAGT 
GGATGAAAAAGAGAAAGACCCAGAGGAGAAGAAAGAAGTCACCGAAGAGGAGAAAACCAAGGAGGAGAAG 2 
CCAGAAGCCAAAGGGGTCAAGGAGGAGGTCAAGTTGGCCTGAATGgACCT 
TGAGTCCCTGACGTTTCTTCCCGAACCXiCTCAGATTTTA 

AGCTCTTCCZAGGAGCCACCraGCCACCCATTCTTCCCGTTCTTA 

CT^GTGAAAGGGATACTTTTATGCAACCATAAGACAAACTCCTGAAATGCCAAGTGCCTGCTTAGTAGC 
TTTGGAAAGGTGCCCTTATTGAACATTCTAGAAGGGGTGGCTGGGTCTTCAAQG 

AGGCTCCTAAAGTAACATCAGCC^TTTTTAGATTGGTTCTGTTTTC^ ~ " 
AGCGAAGAAACACnXaCCTGCCCTCTGTCTGTCrTCTCCTAATTCT 

TCCTTTTTGAGATACTATTTTCATTTTTQTGAGCCTCTTTGTAATAAAATGGTAC^TTTCT — — 
HDAC2 : S" ; : " — ! 



SEQ ]DNO:95 

>gi | 4557640 | ref [NM 001527. 1| Homo sapiens histone deacebylase 2 (HDAC2) , mRNA 

CX3CCGAGCTTTCGGCACCTCTGCCX3GGTGGTA 

CCTGCCCTTCCCCGCGGGACTATCreCCCC^ 

CX3GCAGCAGCAGCAGCAGCAGCAGCAGGAGGAGGAGCCCGGTGGCGGCXK3TGGCCGGGGAG^ 

ta^gtcaaggaggcggo^aaaaaaaagtctgctactact 

GAQAGGGTCATCCCATGAAGCCTCATAGAATCCGCAT^ 
CAQAAAAATGGAAATATATAGGCCCCATAAAGCCACTGCCGA 

TATATCAAATTTCTACGGTCAATAAGACCAGATAACATGTCTGAGTATAGTAAGCAGATGCATATATTTA 
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ATGTTGGAGAAGATTGTCCAGCX3TTTGATGGACTCTTTGAGTTTTGTCAGCTCTCAACTGGCGGTTCAGT 
TGCTGGAGCTGTGAAGTTAAACCGACAACAGACTGATATGGCTGTTAATTGGGCTGGAGGATTACATCAT 
GCTAAQAAATA03AAGCATCAGGATTCTQTTA03TTAATGATATTGTGCTTGCC7VTCCTTGAATTACT^ 
AGTATCATCAGAGAGTCTTATATATTGATATAGATATTCATCATGGTGATGGTGTTGAAGAAGCTTTTTA 
TACAACAGATCGTQTAATGACGGTATCATTCCATAAATATGGGGAATACTTTCCTGGCACAGGAGACTTG 
AGGGATATTGGTGCTGGAAAAGGCAAATACTATQCTGTCAATTTTCCAATGTGTGATGGTATAGATGATQ 
AGTCATATGGGCAGATATTTAAGCCTATTATCTCAAAGGTGATGGAGATGTATCAACCTAGTGCTGTGGT 
ATTACAGTGTGGTGCAGACTCATTATCTGGTGATAGACTGGGTTG 

GCTAAATGTGTAGAAGTTGTAAAAACTTTTAACTTACCATTACTGATGCTTGGAQGAGGTG 

TCCGTAATGTTGCTCGATGTTGGACATATGAGACTGCAGTTGCCCTTGATTGTGAGATTCC 

GCCATATAATGATTACTTTGAGTATTTTGGACCAGACTTCAAACTGCATATTAGTCCTT 

AACCAGAACACTCCAGAATATATGGAAAAGATAAAACAGCGTTTGTTTGAAAATTTGCGCAT^G 

ATGCACCTGGTGTCCAGATGG^GCTATTCCAGAAGATGC^ 

AGAAGATCCAGACAAGAGAATTTCTATTCGAGCATCAGACAAGCGGATAGCTTGTGATGAAGAATTCTCA 

GATTCTGAGGATGAAGGAGAAGGAGGTCGAAGAAATGTGGCTGATCATAAGAAAQGAGCAAAGAAAGCTA 

GAATTGAAQAAGATAAGAAAGAAACAGAGGACAAAAAAACAGACGTTAAGGAAGAAGATAAATCCAAGGA 

CAACAGTGGTQAAAAAACAGATACGftAAGGAACCAAATCAGAAC^ 

TCTCACCAATTTCAGAAAATCATTAAAAAGAAAATATT^ 

GGCTTCATTTTATACTACTTTGGCATGGACTGTATTTATTCT 

CTGGGCAAGTTTTATTGTGAGATTTTCTAATTATGAAG 

ATAGTATTTAAAATTGATGTGAGTTATTATGTCAAAT^AAACTGATCTATTAAAGAAGTAATTGGCCTTTC 
TGAGCTGAAAAAAAAAAAAAAAAAG 



HDAC3 



SEQIDNO:96 

>gi 1 13128861 1 ref |NM_003883 . 2 | Homo sapiens histone deacetylase 3 (HDAC3) , 
mRNA • 

GCGGCGGCCGCGGGCGGCGGGCGGCGGAGGTGCGGGGCCTGCTCCCGCCXaGCACCATGGCCAAGACCGTG 

GCCTATTTCTACXSACCCCGACGTGGGGAACTTC^ 

TGGCATTGACCCATAGCCTGGTCCTGC^TTACGGTCTCT^^ 

GGCCTCCCAGC^TGACATGTGCCGCTTCCACTCCGAG 

ACCAATATGCAAGGCTTCACCAAGAGTCreAATGCCTT 

GGCTCTTTGAGTTCTGCTCGCGTTACT^CAGGCXjC^ 

CTGTGATATTGCCATTAACTGGGCTGQTGGTCTGCACCAT^ 

TATGTCAACGACATTGTGATTGGGATCCTQGAGCTGCTCAAGT^ 

TTGACATCCACCATGGTGACGGGGTTCAAGAAGCTTTCTACCTCACTO 

CCACAAATACGGAAATTAOTTCTTCCCTGGCACAGGTGACATGTATGAAGTCG 

TACTACraTCTGAACGTGCCCCTGCGGGATO^ 

TTATCAACCAGGTAGTGGACTTCTACCAACCCACGTGCATTGTQ 

CTGTGATCGATTGKjGCTGCTTTAACCH'CAGCATC 

TTCAATATCCCTCTACTCGTGCTGGGTGGTGGTGGTTATACTGTCCGAAATGTTGCCCGCrrGCTC 
ATGAGACATCGCTGCTGGTAGAAGAGGCCATTAGTGAGGAGCTTC^ 
TGCCCCAGACTTCACACTTCATCCAGATGTCAGGACCCGCATCGAGAATCAGAACT 
GACCAGATCCGCCAGACAATCTTTQAAAACCTGAAGATGCTQ^ 

ACGTGCCTGCAGACCTCCTGACCTATGACAGGACTGATGAGGCTGATGCAGAGGAGAGGGGTCCTGAGGA 

GAACTATAGCAGGCCAGAGGCACCCAATGAGTTCTATGATGGAGACCATGACAATGACAAGGAAAGCGAT 

GTGGAGATTTAAGAGTGGCTTGGGATGCTGTGTCCCAAGGA 

GGGAAAAGGAGTGGCTCCTAGAGTCCTGGQGGTCACCCCAGGGCTTT^ 

GAGACCACATTTGGTTCTCGAACCATCTACCTGCTCT 

ATTAQGGATGGAGATACAGACAAGQATAGCTATCTGGGAC^^ 

CCTAGCCCCCCTTGCCCCTTATTTCTTCCCTGCTTCCCTGGAACCCAGAGATTTTTGAGGGATGAACXSC^ 
TAGACAAGGACTGAGATTGCCTCTGACTTCCTCCTCCCCTGGGTTCTGACTTCTTCCTCCCCTTGCTTCC 
AGGGAAGATGAAGAGAGAGAGATTTGGAAGGGGCTCTGGCTCCCTAACACCTGAATCCCAGATGATGGGA 
AGTATGTTTTGAAGTGTGQGGAGGATATGAAAATQTTCTGTTC 

cactgtttttatccaataaactaagtosgtact 



HDAC4 



SEQIDNO:97 

>gi 1 13259519 | ref |NM 006037 .2 1 Homo sapiens histone deacetylase 4 (HDAC4)T 
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mRNA • . 

GQAGGTTGTGGGK3CCGCCX3CCGCX3GAGGACCGTCCCCGCCGC^ 

CCCGCCCGCGCCGCCGCCGCCGCCGCCCGAACAGCCTGCCAGCCTGGGGCCCCGGCGGCGCCGTGGCCGC 
GTCCCGGCTGTCGCCGCCCGAGCCOG&GCCCGCGTO 

CGCXSGAGroCCGGAGCAGGGCrrAGAGCCGGCCGCCGCCGCCCGCCGCGGTAAGCGCAGCCCCGGCCCGGC 
GCCCGCGGGCCATTGTCCGCCGCCCGCCCCGCGCCCCGCGCAGCCTGCAGGCCTTGGAGCCCGCGGCAGG 
TGGACGCCGCCGGTCCACACCCGCCCCGCGCGCGGCCGTGGGAGGQ3GGGGCCAGCGCTGGCCG 
OTGGGACCCGCCGGTCCCCAGGGCCGCCCGGCCCCTT^ 

CGCCCXjCCGGGGCGGGGQTOCGGGGGTGGGCACGGCAGGCAGCX^CXjCCGTCTCCCGGTGCGGGGC 
GCCCCCCX^GCAGGTTCATCTGCAGAAGCCAGCGGACGCCTCTCT 
GAGACCTTGCCGGCX^GGCTCGGCGCTTGAACGTCTGT^ 
TGrTGGTGGGAGTTTOGAGCTTOTTGGAGCTATCGTTTC 

AAAGGAGTGGACATTGCTAGCAATGAGCTCCCAAAGCCATCC^GATGGACTTTCTGGCCGAGACCAGCGA 
GTGGAGCTGCTGAATCCTGCCCGCGTGAACCACATGCCCAGCACGGTGGATGTGGCCACGGCGCTGCCTC 
TCCAAGTGGCCCCCTCGGCAGTGCCCATGGACCTG 
GCCGGCCCTGCGGGAGCAGCAQCTgC&GCAGGAGCTCCTGGTC 

CAGATCCTCATCGCTGAGTTCCAGAGGCAGCAOTAGCAGCTCTCCCGGCAGCACGAGQCQCAGCTCCACG 

AGGACATCAAGCAACAACAGGAGATGCTGGCCATGAAGCACCAGCAGGAGC^ 

GCTGGAGAGGCACCGCCAGGAGCAGGAGCTGGAGAAGCAGaftCCGGGAGCAGAAGCTGCAGCAGC 

AACAAGGAGAAGGGCAAAGAGAGTGCCGTGGCCAGCACAGAAGTGAAGATGA^^ 

TCAATAAAAAGAAGGCGCTGGCCCACCGGAATCTGAACGACTGCATT^ 

CGGGAAAACGCAGC&CAGTTCCCTTGACC7VGAGTC 

CACCCGGTCCTGGGAATGTACGACGCCAAAGATGACTTCCOTCTTAGGAAAA(^GCTTCTGAACCGAATC 

TGAAATTACGGTCCAGGCTAAAGCAGAAAGTGGCCGAAAGACGGAGCAGCCCCCTGTTACGCAGGAA^ 

CGGGCCAGTGGTCACTGCTCTAAAAAAGCGTCCGTTGGATGTGAC^ 

GGCTCCGGACCCAGCTCACCCAACAACAGCTCCGGGAGCGTCAGCQCGGAGAACGGTATCGCGCCCGCCG 

TCCCCAGCATCCCGGCGGAGACGAGTTTGGCGCACAGACTTGTGGCA^^ 

TCCCCTCTACAC&TCGCCATCCTTGCCC^C^^ 

ACGGCXiGGCCAGCAGGACACCGAGAGACTC^CCCTTCCCGCCCTCC^ 

GC^CCCACCTCACTCCCTACCTGAGCACCTCGCCgTTGGAGCGGGACGGAGGG 

TCTGCAt3CACATGQTCTTACTGGAGCAGCCACCGGC7lCAA 

CCCC^CCACGCACAGTGCTTGGTTGGTGCAGACCGGGTGTCCCCCTCC^ 

QCCCACTGGQGCGGACCCAGTCGGCCCCGCTGCCCCAGAA^ 

GCAGCAGCATCAGCAGTTTCTGGAGAAACACAAGC^GCAGT^ 

ATCATCCCCAAGCCAAGCGAGCCAGCCCGGCAGCCGGAGAGCCACCCGGAGGAGACGGAGGAGGAGOT 
GTGAGCACCAGGCTCTQCTGGACGAGCCCTACCTC 

GGCCGGCQTGCAGGTGAAGCA-GGAGCCCATTGAGAGCGATGAGGAAGAGGCAGA^ 
GAGCCGGGCCAGCGCC&GCCCAQTGAGCAGGAGCTGCT 

AGCGGATCCACCAGCTGAGGAACTACCAGGTOTCCATGGAGGCCGCCGGCATCCCC^TGTCCTTCGGCGQ 
CCAC^GGCCTCTGTCCCGGGCGCAGTCCT(^CCTO 

CCCACC7U\GCCGAGGTTCACGA(^GGCCTCGTGTATGACACGCTGATGCTGLAA 

GGAGTAG(^G(^GCC^CCCCGAQCACGCCGGGAGGATCCAGAGC^TCTGGTCCCGCCTGCAGGAGACG^ 

CCTCCGGGGCAAATGCGAGTGCATCCGCGGACGCAAGGCCACCCTGGAGGAGCTACAGACGGTGCACTC^ 

GAAQCCCACACCCTCCTGTATGGGACGAACCCCCTCAACCGGCA 

GCTTOCTCGCCTCCGTGTTCGTCCGGCTCCCTTGCTO 

CG^GGTGC&CTCXK5CGGGGGCAGCCCXrcCTGGCTGT^ 

ACAGGGGAGCTGAAGAATGGCTTTGCTGTGGTCCGCCCCCCTGGACACCATGCGGAGGAGAGCACGCCCA 

TGTCCTTTTGCTACTTCAACTCCGTGGCCGTTO 

GATCCTCATCGTGG&CTGGC^CGTGCACCATGGA 

GTCCTGTACATGTCCCTCCACCGCTACGACGATGGGAACTTCTTCCCAGGC^GCGGGGCTCCTG^TGAGG 
TGQGCACAGGGCCCQGCGTGGGTTCCAACGTGAACATC 
AGACGCTGAGTACTTGGCGGCCTTCAGAACGGTGGTCATGCTO^^ 
GTG CTGGTQTCATCAGGCTTCGATQCCGTGGAGGGCCACCCCACCC 

CCAGATGCTTCGGGTACCTGACGAAGCAGCTGATGGGCCTGGCTGGCGGCCGGATTGTCCTGGCCCTTOA 

GQGAGGCCACQACCTGACCQCCATTTQCGAQ3CCTQGGAAGCATG 

CTTGATCCTCTCCCAGAAAAGGTTT17VCAG 

TCATGGAGATCCA(^GCAAGTACTGGCGCTGCCTQCAGCGCACAACCTCCACA^ 
CX3AGGCTCAGACTTGCGAGAACGAAGAAGCCGAGACGGTCACTO 

AAGCCCX3CCGAAAAGAGACCAQATGAGGAGCCCATGGAAGAGGAGCCGCCCX^TGTAGCACTGCCTCGAA 
CTGCTGTTCTCTTGTCTGTCTGTCTCTGTCTTGA^ " 
TCCCACCGTGGGGCTCTCTTGGAGCACCCAGGGAGk^ 
CGCCCAGGCCCACAGGTCTCGAGACQCACATGCACGCCTC 

AGACGCCGGCGA03CG(^GACACACGGACACGCGG^GCCAAGCACACTCTGGCGG 
GCCGTGGAAGAAAGGAGCCTGTGGCAACAGGCGGCCGAGCTGCCGAATTCAGTT^ 
AACAAATATCAAAGATCTAATAATACAAAACAAACTTGATTAAAAC 
AACTC(^CAGTCTCTGTGTAAACCACTCGACTC^TCT^ 
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CTACX3GCTGTGGCCCGCCTCTGTGAACCATAQCGGTGTGCGGCGGGGGGTCTGCACCCGGGTGQGGGACA 
GAGGGACCTTTAAAGAAAACAAAACTGGACAGAAACAGGAATGTGAGCTGGGGGAGCTGGCTTGAGTTTC 

TTTCTGAAQTCTGAGGAACAATGCCTTAAGAAAAAA 

GCCAGCCGAGCCTGGCAGTGCTGGCACCGCGAGCrrGGCCTGACGCCTCAAGCACGGGCACCAGCCGTCAT 
CTCCGGGGCC^GGGGCTGCAGCCCGGCGGTCCCTGTTTTGCTTTATTGCTGTTTAAGAAAAATGGAGGTA 
GTTCCAAAAAAGTGGGAAATCCCGTTGGAGGTTTTGAAGTCC^ 

CTCACACGTCACATACGATTGAGCATCTCCATCTGGTCGTGAAGCATGTGGTAGGCACACTTGCAGTGTT 

ACGATCGGAATGCTTTTTATTAAAAGCAAGTAGCATGAAGTATTGCTTAAATTTTAGGTATAAATAAATA 

TATATATGTATAATATATATTCCAATGTATTCCAAGCTAAGAAACTTACTTGATTCTTATGAAATCTrGA 

TAAAATATTTATj^TGCATTTATAGAAAAAGTATATATATATATATAAAATGAATGC^GATTGCGAAGGT 

CCCTGCAAATGGATGGCTTGTGAATTTGCTCTCAAGGTGCTTATGGAAAGGGATCCTGATTGATTGAAAT 

TCATGTTTTCTCAAGCTCCAGATTGGCTAGATTTCAGATCGCCAACACATTCGCCACTGGGCAACTACCC 

TACAAGTTTGTACTTTC^TTTTAATTATTTTCTAACAG AACCG CTCC CGTCTCCAAGCCTTCATGCACAT 

ATGTACCTAATGAGTTTTTATAGCAAAGAATATAAATTTGCTGTTGATTTTTGTATGAACT 

AAAGATCCTGT^TAAGCATTGTTTTATGAATTTTACATTTTTCCTCACCATTTAGCAATTTTCTGAATGG 

TAATAATGTCrAAATCTTTTTCCTTTCTGAATTCTTGCTTGTACATTTTTTTTTACCTTO 

TAATTATTTTTGTTTrTATTTTTGTAOBATGAGTTTTCTGCAGCGTACAG^ 

ATTTTC^GAAAGTGAGAGGAGGGACCGTAGGTCTTTTCGGAGTGACACCAACGATTGTGTCTTTC 

CTGTCCTAGGAGCTGTATAAAGAAGCCCAGGGGCTCTTT^AACTTTCAACACTAGTAGTATTACGAQGG 

GTGGTGTGTTTTTCCCCTCCGTQGCAAGGGCAGGGAGGGTTGCTTAGGATGCCCGGCCACCCTGGGAGGC 

TTGCCAGATGCCGGGGGCAGJCAGCATTAATGAAACTCATGTTT^ 

TAGAATTCTAACTTGAQTTTTCCAAAGACCTTTTG 

CTTTACCCACTTGGGTTTTTCCACTGCAGCGACGTGGCCAGCCCTGGATTTTGGAGCCTGTGGCTGCAAG 

GAACCCAGGGACCCTTGTTGCCTGGTGAACCTGCAGGGAGGGTA^ 

TTTAC^CTTTTTCTCTTCAACAGTAAOTGACAGTCACGTTTTACTGGTAACTTATT 

GCCACCAGTTTCATTCGAAAGTGTATATTGGGTTCAGACTTGGGGGCAGAAGTTCAGACACACCGTGCTC 

AGGAGGGACCGAGAGCCGAGTTTCGGAGTTTGGTAAAGTTTACAGGGTAGCTTCTGAAATTAACTCAAAC 

TTTTGACCJVAATGAGTGC&GATTCTTGGATTCACT^ 

GTGGTTTGAGAGGAGGCAGAACGGTCTTGGGACTTGTT^ 

TCTGAAGCCCAGATTGGGAAGAGQAGCTGGTCCATTCCC(^ 

QCTAGC&GGCTCTTCTGGCCTCCTTGGCCTCATTCT 

TCTTACCCCGCCX5TGGCTTATGGGGAGGAATGCATCATCT 

AACATGGACTGCTCAGTGGCCAGGTTATGAGTGGGGGGACCT 

CCTCTGCAAAGGCCTGGCAGGGGGAGGCATOTTTCATCTO 

AGAGGATTACTGTGTAGCCTTTTCTTTGAAGACACACT 

ATGGCAGAGGATCTGCCTCGGCGTCTGGAGGCGGGACCACGTCAGGG^ 

TGTGGGTCCTTQGACCTTTAGCCTTTTTC^ 

AAGCX^GC^CTTTATATCCCTTTGAGGGAAACCCTGATGACGCCACTGGGCCT 
CCTCGCGGCTTCCCGCCX3TGCCGCAGCX3TGCC^ 

GGCCGTGGCCCGCTGGGACTGGCCGGCCCTCCCCAGCGTCCCAGGGCTCTGGTTCTGGAGGGCCACTTTG 

TCAAGGTGTTTCAGTTTTTCTTTACTTCTTT 

GTCTGACACAAAAQCAAGTTTGATyTCTGCAGC^ 

AACATTCCTTCTTTACTGGTCACAGCCACGTGCTCATTC 

TGTTTTATGGGCATTGATACATATATAAATATATAGATATAAATATATATGAATATATTTTTTTAAGTTT 

CCTACACCTGGAGGTTGCATGGACTGTACGACCGGCATGACTTTAT^ 

AACTTOGCAGCTTTGGGGAAGAAGAAAAATGCCTTTCTGTTCCC^ 

GATGGAAATTTTTCTGTAAAACAAAACCTTGAAGGAGAGGAGGGCGGGGAAGTTTGC?GTCTTATTGAACT 
TATTCTTAAGAAATTGTACTTTTTATTGTAAGAAAAATAAAAAGGACTACTTAAACATTTGTCATATTAA 
GAAAAAAAGTTTATCTAQCACTTGTGACATACCAATAATAGAGTTTATTGTATTTATGTGGAAA 
TTTAGGQAAACTACTCAGAATTCACAGTGAACTGCCTGTCTCT 

TTGTTTTGTTTTGTTTGTTTCCTTTTATCTCCTTCCACGGGCCAGGCGAGCGCCGCCCGCCCTCACTGGC 
CTTGTGACGGTTTATTCTGATTGAGAACTGGGCGGACTCGAAAGAGTCCCCTTTTCCGCACAGCTQTGTT 
GACTTTTTAATTACTTTTAGGTGATGTATGGCTAAGATTTCACTTTAAGCAGTCGTGAACTGTGCGAGCA 
CTGTGGTTTACJ^TTATACTTTGCATC^^ 

TTAGCTCGGCCTCACTTTGTCTCTGGCATTGATTAAAAGTCTGCTATTGAAAGAAAAAG 



HDAC5 



SEQIDNO:98 

>gi 1 13259520 | ref | NM_005474 . 2 | Homo sapiens histone deacetylase 5 (HDAC5) , 

mRNA " 

ATQAACTCTCCCAACGAGTCGGATGGGATGTCAGGTCGGGAACCATCCTTGGAAATCCTGCCGCGGACTT 
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CTCTGCACAGCATCCCTGTGACAGTGGL&GGT 

GGGTGGGGGTGGAGGCAGCCCCAGCCCTGTGGAGCTACGGGGGGCTeTGGTGGGCTCTGTGGAC^ 
(^CX3GGAGC^GCAACTGCAGCAGGAGCTCCTGGCGCrrCAAGCAGCAGCAGCAGCTGCAGAAGCAGCTCC 
TGTTCGCTGAGTTCCAGAAACAGCATQACCACCTGACAAGGCAGCATGAGQTCCAGCTGCAGAAGCACCT 
CAAGCAGCAGCAGGAGATGCTGGCAGCCAAGC^GCAGCAGGAGATGCIGG 

CTGGAGCAGCAGCGGCAGCGGGAGCAGCAGCGGCAGGAAGAGCTGGAGAAGCAGCGGCTGGAGCA GCAGC 
TGCTCATCOTGCGGAACAAGGAGAAGAGCAAAGAGAGTGCCATTGCCAGCACT^ 
CCAGGAATTCCTCTTGTCGAAGTCAAAGGAGCCCACAGCAGGCGGCOTCAACCA1T 
CCTC^TGCTGGGGAGCCCACCATGCTTC^ 

CX3CCTCCCTCCTACAAACTGCCTTTGCCTGGGCCCTACGACAGTCX3AGACGACT 
AGCCTCTGAACCCAACTTGAAAGTGCGTTCAAGGCTAAAACAGAAGGTGGCTO 
CTCCTGCX3TCGGAAGGATQGGACTGTTATTAGCAC 
QGCCTGGGGCGTC^TCCGTGTGTAACAGra^ 

CAGGTITCGCTGAGAATGGCTTTAOTGGCTCAGTCCCCAACATCCC^ 

GCCCTCCCTCTGGACAGCTCCCCCTWVCCAGTTCAGCCTCTACACGTCrCGTTCT 
TAGGGCTGCTkGGCCTVCGQTGACTGTCA 

GGAGGCCGAGAGGCAGGCCCTCCAGTCCCTGCGGCAGGGTGGCACGCTGACCGGCAAGTT CATGAGCACA 
TCCTCTATTCCTGQt^CCTGCra^ 

TGCTGCAGGATGTGCTGTTGGTGGAGC^GGCCCGGCAGCAGAGGACCCTCA 

GC^GTCCCCACTAGTGACGGGTGAACGTGTGGCCACCAGCATGCGGACGGTAGGCAAGCT CCCGCGGCAT 
CGGCCCCTQAGCCGCACTCAGTCCT^ 

AAGAACAQCACCAGCAGTTCCTGGAGAAGCAGAAGCAGCAGCAGCT 

GACAGGGG AGCTGCXTCAGGCAGCCCACCACCCACCCTGAGGAGACAGAGGAGGAGCTGACGGAG 

GAGGTCT TGCTGGGGGAGGGAGCCCTGACCATGCCCCGGGAGGGCTCCACAGAGAGTGAGAG GACACAGG 

AAGACCTGGAGGAGGAGGACGAGGAAGAGGATGGGGAGGAGGAGGAGGATTGCATCCAGGTTAAGGACX3A 

GGAGGGCX^GAGTGGTGCTGAGGAGGGGCCCGACTTGGAGGAGCCTGGTGCTCGA 

TCAGATGCCCAGCCGCTGGAGCCTTTGCAGGTGTACCAGGCGCCCCTCAGCCTC 

AGGCCCTGGGCTOTAGCCAGTCCTCCCCTGCTGCCCCTGGGGGCATGAAGAGCCCCCCAGACCAG C 

CAAGCACCTCTTC^CCACAGGTGTGGTCTACGACACQTTCATGCTAAAGCACC^ 

ACACA^TGCACCCTGAGCATGOTGGCCGGATCCAGAGCATCTGGTCCOSGCTGCAGGAQA 

TTAQCAAGTGCGAQCGGATCCQAGGTCGCAAAGCCACGCT^ 

CCAGACCCTGCTCTATGGGACCAQTCCCCTCAACCGGC^GAAGC 

ATCAGCCAGAAGATGTATGCTGTGCTGCCTTGTGGGGGC^ 

AGATGCACTCCTCCAGTGCTGTGCGCATGGCAGTGGGCTGCCTGCTGGAGCTGGC 
AGGAGAGC TGAAGAATGGATTTGCCATCATCCQGCCCCCAGG^ 
GGATTCTGCTTCTTCAACTCTQTAGCX^TCACCGCAA 
TCCTCZATCXjTGGACTGGGACATTCACCATGGCAATGGCAC^ 

GCTCTAGATCTCTCTGCATCGCTATGAGAACGGGAACTTCTTTCCAGGCTCTGG GGCTCCTG 

GGTGGAGGACCAGGCGTGGGGTAGTATGTGAAroTGGCATGGACAGGAGGTGTGGACCC 

ACGTGGAGTACCTTACAGCCTTGAGGACAGTGGTQATGCCCT^^ 

CCTAGTCTCCGCCGGGTTTGATGCTGTTGAAGGACATCTGTCTCCTCT 

AGATGTTTTGQCCACTTGACGAGGGAGCTGATGATC 

GAGGCCATGACTTGACCGCC71TCTGTQATGCCTCTGAGGCT 

GCAGCCCTTGGATGAGGGAGTCTTGCAGCAAAAGCCCAA^ 

AX^AGATCCAGAGCAAAC^CrGGAGCrGTGTGCAGAAGTTCGCCGCTGGT 

AGGCCCAAGCAGGTGAGACCGAGGAGGCCGAGACTGTGAGCGCCATGGCCTTGCTGTCGG TGGGGGCOT 

GCAGGCCCAGGCTGCGGCAGCCCGGGAACACAGCCCGAGGCCGGCAGAGGAQCCCATGGAGG^^ 

GCCCTGTGACGCCCCGGCCCCCATCCCTCTGG GCTTC^ 

AACTVAAAAGTCACACATTC" — : ~~ ! ' 



HDAC6 



SEQ ID NO:99 

>gi | 13128863 | ref |NMJ>06044 .2 | Homo sapiens histone deacetylase 6 (HDAC6) , 
mRNA 

GGGCAGTCCCCTGAGGAGCX3GGGCTGGTTGAAACGCTAGGGGCGGGA TCTGGCGGAGTGGAA 

GCAGGGGCCAAGCCTCCTCAACTATGACCTCAACCGGC^ 

TAGGCAGAACCCCC^GTCGCCCCCTGAGGACTCCAGTGTCACTTC GAAGCGAAATATTAAAAAGGGAQCC 

GTTCCCCGCTCTATCCCCAATCTAGCGGAGGTAAAGAAGA AAGGCAA7AT GAAGAAGCTCGGCCAAGCAA 

TGGAAGAAGACCTAATCGTGGGACTGCAAGGGATGQATCTGAACCTTGLAGGCTnAAnr'AO 

TGGCTTGGTGTTGGATGAGCAGTTAAATGAATTCCATTGCCTCTGGG ATGACAGOT 

GAGCGGCTCCATGCCATCAAGGAGCAACTGATCCAGGAGGGC CTCCTAGATCQCTQgnTGTCgTTTCAGG 

CCCGGTTTGCTGAAAAGGAAG AGCTGATGTTGGTTCA^GC CTAGAATATATTGATGTGATQGAAACAAC 
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CX^GTACTVTGAATGAGGGAGAACTCCGTGTCCTAGCAGACACCTACGACTCRGTTTATCTGCATCCGAAC 

TCATACTCCTGTGCCTGCCTGGCCTCAGGCTCTGTCCTCAGGCTGGTGGATGCGGTCCTGGGGGCTGAGA 

TCTOGAATGGCATGGCCATCATTAGGCCTCCTGGACATCACX3CCCAGCACAGTCTTATGGATGGCTATTG 

CATGTTCAACCACGTGGCTGTGGCAGCCCGCTATGCTCAACAGAAACACCGCATCCGGAGGGTCOT 

GTAGATTGGGATGTGCACCACGGTCAAGGAACACAGTTCACCTTCGACCAGGACCCCAGTGTCCT 

TCTCCATCCACCGCTACGAGCAGGGTAGGTTCTGGCCCGACCTGAAGGCCTCTAACT^ 

TTTCGGCCAAGGCCAAGGATATACCATCAATGTGCX?TTOGAACC^ 

ATTGCTGCTTCCCTQCACGTCCTGCTGCCAGTCGCCCT 

CTGGATTTGATGCCCTGCAAGGGGACCCCAAGGGTGAGATGGCCGCCACTCCGGCAGGGTTCGCCCAGCT 

AACCCACCTGCTCATGGGTCTGGCAGGAGGCAAGCTGATCOTGTCTC?TGGA 

GCXCTGGCTGAAGGCQTCAGTGCTTCGCTCCACACCCTO 

CTGGTGCCCCCTGCCGGAGXGCCCAGGCTTCAGTTTCCTGTGCTCTGGAAGCCCTTGAGCCCTTCT 

GGTTCTTGTGAGATCAACTGAGACCGTGGAGAGGQACAACATGGAGGAGGACAATGTAGAGGAGAGCGAG 

GAGGAAGGACCCTGGGAGCCCCX!TGTGCTCCC^TCCTGACATGGC(^GTGCTACAGTCTCGCACAGGGC 

TGGTCTATGACCAAAATATGATGAATCACTGCAACTTGTGGGACA 

CATCTTGCGGATGATGTGCCGTCTGGAGGAGCTGGGCCITC 

CCTGCCA(^GAGGCTGAGCTGCTCACCTGTCACAGTGCTGAGTACGTGGQTCATCTCCGGGCCACAGAG 
AAATGAAAACCCX3GGAQCTGCACCGTGAGAGTTCCAACTTTO 

C?GCCTGTGCACAGCTTGCCACTGGCGCTGCCTGCCGCCTGGTGGAGGCTGTGCTCTCAGGAGAGGTTCTG 

AATGGTGCTGCTGTGGTGCGTCCCCCAGGACACCACGCAGAGCAGGATGGAGCTTGCGGTT^ 

TCAACTCTOTGGCTQTGGCTGCTCGCC^TGCCCAGACTATCAGTGGGCATGCCCTACGGATCCTGATTGT 

GGATTGGGATGTCCACCACGGTAATGGAACTCAGCAGATGTTTGAGGATGACCCCAGTGTGCTATATGTQ 

TCCCTQC^CCGCTATGATCATGGCACCTTCTTCCCCATGGGGGATGAGGGTGCCAGCAGCCAGATCQGCC 

GGGCTGCGGGCACAGGCTTCACCGTCAACGTGGCATGGAACGGGCCCCGCATGGGTGATGCTGACTAC^ 

AGCTGCCTGGCATCX3CCTGGTGCTTCCCATTGCCTACGAGTTTAACCCAGAACTGGTGCTGGTCT 

GGCTTTGATGCTGCACX3G^GGGATCCGCTGGGGGGCTGCCAGGTGTCACCTGAGQGTTATO 

CCCACCTGCTGATGGGCCTTGCCAGTGGCCGCATTATCCTTATCCTAGAGGGTGGCTATAACCTGACATC 

CATCTCAGAGTCCATGGCTGCCTGCACTCGCTCCCTCCTTGGAGACCCACCACCCCTGCTGACCCTGCCA 

CGGCCCCCACTATCAGGGGCCCTGGCCTCAATCACTGAGACCATCCAAGTCCATTOC^ 

GCTTACGGGTCATGAAGGTAGAAGACAGAGAAGGACCCTCCAGTTCTAAGTTGGTCACCAAGAAGGCACC 

CCAACCAGCCAAACCTAGGTTAGCTGAGCGGATGACCACACGAGAAAAGAAGGTTCTGGAAGCAGGCATG 

GGGAAAGTCACCTCGGCATCATTTGGGGAAGAGTCCACTCCAGGCCAGACTAACTCAGAGACAGCTGTGG 

TGGCCCTCACTCAGGACCAGCCCTCAGAGGCAGCXZACAGGGGGAGCCACT 

GGCAGCGATTGGGGGAGCCATGCTGGGCCAGACCACCTCAGAGGAGGCTGTCGGGGGAGCCACTCCGGAC 
CAGAGCACCTGAGAGGAGACTGTGGGAGGAGCC^TTCTGGACCAGACCACCTCAGAGGATGCTGTTGGGG 
GAGCCACGCTGGGCC^GACTACCTCAGAGGAGGCreTAGGAGGAGCTACACTGGCCCAQACCACCTCGGA 
GGCAGCCATGGAGGGAGCX1ACACTGGACCAGACTACX5TCAGAGGAGGCT 

CAAACTCCTCTAGCCTCGAGCACJVGACCACCAGACCCCCCCAACCTCACCTGTGCAGGGAACTACACCCC 
AGATATCTCCCAGT^CACTGATTGGGAGTCTCAGGACCTTGGAGCTAGGCAGCGAATCTCAGGGGGCCTC 
AGAATCTCAGGCCCCAGGAGAGGAGAACCTACTAGGAGAGGCAGCTGGAGGTCAGGACATGGC^GATTCQ 
ATGCTGATGCAGGGATCTAGGGGCGTCACTGATCAGGCCATATTTTATGCTGTGACACCACTGCCCTGGT 
GTCCCCATTTGGTGGCAGTATGCCCCATACCTGCAGCAGGCCTAGACGTGACCGAACCTTGTGGGGACTG 
TGGAACAATCCAAGAGAATTGGGTGTGTCTCTCTTGCTATCAGGTCTACTGTGGTCG1TACATCAATGGC 
CACATGCTCCAACACCATGGAAATTCTGGACACCCT 

GTTACTACTGTCAGGCCTATGTCCACCACCAGGCTCTCCTAGATGTGAAGAACATCGCCCACCAGAACAA 

GTTTGGGGAGGATATGCCCCACCCACACTAAGCCCCAGAATACGGTCCCTCTTCACCTTCTGAGGCCCAC 

GATAGACGAGCTGTAGCTCATTCCAGCCTGTACCTTGGATGAGGGGTAGCCTCCCACTCCATCCCATCCT 

GAATATCCTTTGCAACTCCCCAAGAGTQCTTATTTAAGTGTTAATACTTTTAAGAGAACT 

ATTGTGGATCTCCCCCTGCCCATTGCCTGCTTGAGGGGCACCACTACTCCAGCCCAGAAGGAAAGGGGGG 

CAGCTCAGTGGCCCCAAGAGGGAGCTGATATCATGAGGATAACATTGGCGGGAGGGGAGTTAACTGGCAG 

G CAT GGCAAG GTTG C ATATGT AAT AAAGTACAAG CTGTT 



HDAC7 



SEQIDNO:100 

>gi 1 13259521 1 ref | NM_0154 01 . 1 1 Homo sapiens histone deacetylase 7A (HDAC7A) , 

transcript variant 1, mRNA 

ATAATACOTACCTTGCAGGACCACGACAGGATTAAGTGAGGAAAAAGCCCCATGAGAGTGTTTTGCCATT 
GTCAAGTGAGCCTGAGGGAGGCTGAGGGGGGATCAGGCTGTATCATGCCCCCX3AGGAGAAACTTTCCAGT 
TTACCCTGCTCCCTCTCTCTGTCCCTAGGCTGCCCCAGGCCCTGTGCAGACACACCAGGCCCTCAGCCG^ 
AGCCCATGGACCTGCGGGTGGGCCAGCGGCCCCCAGTGGAGCCCCCACCAGAGCCCACATTGCTGGCCCT 
GCAGCGTCCCCAGCGCCTGCACCACCACCTCTTCCTAGCAGGCCTGCAQCAGCAGCGCTCGGTGGAGCCC 
ATGAGGCTCTCCATGGACACGCCGATGCCCGAGTTGCAGGTGGGACCCCAGGAACAAGAGCTGCGGCAGC 
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TTCTCCAaAGGACAAGAGCAAGCGAAGTGCTGTAGCCAGCAGCGTGGTCAAGCAGAAGCTAGCGGAGGT 
GATTCTGAAAAAAC^CAGGCGGCCCTAGAAAGAACAGTCCATCCCAAC^CCCCGGCATTCCCTACAGA 
ACCCTGGAGCCCCTGGAGATOGAAGGAGCC^CCCGC^ 

QCCTGCCCAGTGACCCCCCAGAGCACrrTCCCTCTGCGCAAGACAGTCTCTGAGCCCAACCT^ 

CTATAAGCCCAAGAAGTCCCTGGAGCGGAGGAAGAATCCACTGCTCCGAAAGGAGAGTGCGCCCCCCAGC 

CTCCGGCGGCGGCCCGOAGAGACCCTCGGAGACTCCTCCCCAAGTAGTAGCAGCACGCCCGCATCAGGGT 

GCAGCTCCCCCAATGACAGCGAGCACGGCCCCAATCCCATCCTGGGCTCGGAGGCGCTCTC 

GCTGCX3GCTGCAGGAGACTTCTGTGGCCCCGTTCGCCTTGCCGACAGTGTCCTTGCTGCCCGCAATCACT 

CTGGGQCTGCC<^CCCCTGCCAGGGCTGA(^GTGACCGC^GGACCCATCCGACTCTGGGCCCTCGGGGGC 

CAATCCTGQGGAGGCCCCACACTCCCCTCTTCCTGCCCC^TGGCTTGGAGCCCG 

GGCCTCTCGCCTGCAGCCCATTGTCCTCCTGGACCCCTCAGGCTCTCATGCCCCGCTGCTGACTGTGCCC 

GGGCTTGGGCCCTTGCCCTTCCACTTTGCCCAGTC 

TCCACTGGCXIACTGAGCCGGACTCXjCTCAGAGCCCCTGCCCCCCAGTO 

CCCCATGCAGCCCCGCCTGGAGGAGCTCAAAACTCACGTCCAGGTGATCAAGAGGTCAGCCAAGCCGAGT 

GAGAAGC^C(^GCTGCGG(^GATACCCTCGGCTGAAGAC(^3GAGACAGATGGCGGGGGACCGGC^ 

TGGTGGACGATQGCCTGGAGCACAGGGAGCTGGGCCATGGGCAGCCTGAGGCGAGAGGCCCCGCTCCT 

CC^GCAGCACCCTCAGGTGTTGCTCTGGGAACAGCAGCGACTGGCTGGGCGGCTCCCCCGGGGC^GC^CC 

GGGGACACTGTGCTGCTTCCTCTGGCCCAGGGTGGGCACCGGCCTCTGTCCCGGGCT 

CCGCACCTGCCTCACTGTCAGCCCCAGAGCCTGCCAGCCAGGCCCGAGTCCTCTCCAGCTCAGAGACCCC 

TGCCAGGACCCTGCCCTTCACGACAGGGCTG ATCTATGACT CGGTCATG CTGAAGCACCAGTGCTCCTGC 

GGTGACAACAGCAGGCACCCGGAGCACGCCGGCCGCA^ 

GGCTCCGGAGCCAGTGTGAGTGTCTCCGAGGCCGGAAGGCCTCCCTGGAAGAGCTGCAGTCGGTCCACTC 
TGAGCGGCACGTGCTCCTCTACGGCACCAACCCGCTCAGCCGCCTCAAACTG^ 
GGGCTCCTGGCACAGCGGATGTTTGTGATQCTGCCCTGTGGT 
GGAATGAGCTTCATTCCTCCAATGCAGCCCGCTGGGCTO 

GGCTTCTCGTGAGCTAAAGAATGGTTTCGCTGTGGTGCGGCCCCCAGGACACCATGCAGATCATTCAACA 
GCCATGGGCTTCTGCTTCTTCAACTCAGTGGCC^^ 

GCAAGATGCTCATTGTAGACTGGGACGTGCACCATGGCAACGGCACCCAGCAAACCTTCTACCAA 

CAGTGTGCTCTACATCTCCCTGCATCGCC^TGACGACGGCAACTTCTTCCCGGGGAGT 

GAGGTAGGGGCTGGCAGCGGTGAGGGCTTCAATGTCAATGTGGCCTGGGCTGGAGGTCTGGACCCCCCCA 

TGGGGGATCCTGAGTACCTGGCTQCTTTCAGGATAGTCGTGATC 

CCTAGTCCTGOTGTCTGCTGGATTTGATGCTO 

TCTGCCAAATGTTTTGGATACATGACGCAGCAACTGATGAACCTGGCAGGAGGCGCAGTGGTGCTGG^ 
TGGAGGGTGGCGATGACCTGACAGCGATCTO 

CAGGGTGGATCCCCTTTCAGAAGAAGGCTGGAAACAQAAACCCAACCTCAATGCCATCCX^ 
GCCGTGATCOKKSTGC^CAGTAAATACTGGGGCTGCATGCAGaS 

TGCCTAGAGTGCCAGGGGCTGACAAAGAAGAAGTGGAGGCAGTGACCGCACTGGCGTCCCTCTCT 

CATCCTGGCTGAAGATAGGCCCTCXSGAGCAGCTGGTGGAGGAGGAAGAACCTATGA 

GGAACCATC^CCa^CCACC^TO^ 

CCTGGGTCTTTAGAGATCCTGTGGGCAAGTAQTTGGAACCAG 

CCCAGGGAGOSTGAGAAAATCCCTGGGTCTAGAATGGQAAC 

GGCGGCGACCCCCACT^GGGCTCTCGAGAAGAGAT^ 

TTCCTCAGGACTGCACAGAGGAGGACTGGCTGCGGCTCCX3TCGGGCTCACCCTTAACCACT 
TCTGCAAACCCCAGACTTTGCACAGAGCCCCAGGCTCCACACAGAAATG 

TGGCCCITCCTAGGCTCrAGGGGCTAGGGGGGAGTGGGGAGCGAAGAGGTCCCATATTCCTGAGTO 

GGTAGTCCCTCTCACCTGCTTCCT^ 

GCTCCCTGACAGCCGAGACTGGCAGCCCTCC^TCTGGTC 

(X:TCCTOGCX^TQCCCTGQTGGAG<^GATO^ 

AAACCCTT(^TCTCCCCCAGAAGCX3CAGC 

TTCTCTGTTTCTGGGGCCTCCCCCACCATAGCTCTGATTCCCACCCCACATAGG 

GGGAAGGGGTGGQAGAGAAGATACAGACATGGAGGAGGGGAGGCTGCrrCTGGCAAAGTCT^ 

TGGGGGTCC^GGCCTGGGGTCAAGAAGGAAAATGTGTGTGAGCATC 

GCGTGTGTGTGAGTGAGGCGTGTGTGTGTGTCTTTCCTAGGACCCACCATACCCTGTGTATQTATGCATG 

TTTTTGTAAAAAQGAAGAAAATGGAAAAAAATCTGAAG^ 

AAAAAA 



>gi| 13259523 | ref | NM_016596 . 2 1 Homo sapiens histone deacetylase 7A (HDAC7A) , 

transcript variant 2, mRNA SEQ ID NO: 101 ' " ' 

ATAATACCTACCTTGCAGGACCACXjACAGGATTAAGTGAG 

GTGAAGTGAGCCTGAGGGAGGCTGAGGGGGGATCAGQCTGTATCATO 

TTACCCTGCTCCCTC^T^ 

AGCCC^TGGACCTGCGGGTGGGCCAGCGGCCCCmGTGGAGCCCCCACCAGAGCCCAGATTGCTGGCCCT 
GCAGCGTCCCCAGOSCCTGCACCACCACCTCTTCCTAGCAGGCCTGC^GCAGCAGCG 
ATGAGGCTCTCGATGGACACGCCGATGCCCGAGTTGCAGGTC 
TTCTCCACAAGGACAAGAGCAAGCGAAQTGCTGTAGCC^GCAGCX3TGGTCAAG 
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GATTCTGAAAAAACAGCAGGCGGCCCTAGAAAGAACAGTCCATCCCAACAGCCCCGGCATTCCCTACAGA 



ACCCTGGAGCCCCTGGAGACGGAAGGAGCCT^CCCGCTCCATGCTCAGCAGCTTTTTGCCTCCTGTTCCCA 



GCCTGCCCAGTGACCCCCCAGAGCACTTCCCTCTGCGCAAGAC^GTCTCTGAGCCCAACCTGAAGCTGCQ 



CTATAAGCCCAAGAAGTCCCTGGAGCX3GAGGAAGAATCCACTGCTCCG7UVAGGAGAGTGCGCCCCCCAGC 



GTCCGGCGGCGGCCCGCAGAGACCCTCGGAGACTCCTCCCCAAGTAGTAGCAGCACGCCCGCATCAGGGT 



GC^CTCCCCCAATGACAGCGAGCACGGCCCCAATCCCATCCTGGGCGACAGTGACCGCAGGACCCATCC 



GACTCTGGGCCCTOTGGGGCCAATCCTGGGGAGCCCCC71CACTCCCCTCTTCCTQCCCCATGGCTTGGAG 



CCCGAGGCTGGGGGCACCTTGCCCTCTCGCCTGCAGCCCATTCTCCTCCTGGACCCCTCAGGCTCTCATG 



CCCOSCTGCTGACTGTGCCCGGGCTTGGGCCCTTGCCCTTCCACTTTGCCCAGTCCTTAATGACCACCGA 



GTCGCTCTCTGGGTCAGGCCTCCACTGGCC^CTGAGCCGGACTaSCTCAGAGCCCCTGCCCCCCAGTGCC 



ACCGCTCCCCCACCGCCGGGCCCCATGGAGCCCCGC^ 



AGAGGTCAGCCAAGCCGAGTGAGAAGCCCCGGCTGCGGCAGATACCCTCGGCTGAAGACCTGGAGACAGA 



TGGCGGGGGACCGGGCCAGGTGGTGGACGATGGCCTGGAGCACAGGGAGCTGGGCCATGGGCAGCCTGAG 



GCCAGAGQCCCCGOTCCTCTCCAGCAGCACCCTCAGQTGTTGCTCTGGGAACAGCAGCGACTGGCTGGGC 



GGCTCCCCCGGGGCAGCACCGGGGACACTGTGCTGCTTCCTCTGGCCCAGGGTQGGCACCGGCCTCTGTC 



CGGGGC^CAGTCTTCCCC^GCOT 



CTCTCCAGCTCAGAGACCCCTGCCAGGACCCTGCCCTTCACCACAGGGCTGATCTATGACTCGGTCATGC 



TGAAGCACCAGTGCTCCTGCX5GTGACAACAGCAGGCACCCX5GAGCA 



GTCC(^CTGCAGGAGCX3GGQGCTCCGGAGCCAGTQTGAGTGTCrCroAGGCCGGAAGGCCTCCCTGGAA 



GAGCTGCAGTCGGTCC^CTCTGAGCGGCACH3TGCTCCTCTACGGCACCAACCCGCTCAGCCGCCTCAAAC 



TGGACAACGGGAAGCTGGCAGGGCTCCTGGCACAGCGGATGTTTGTGATGCTGCCCTGTGGTGGGGTTGG 



GGTGGACACTGACRCCATCTGGAATGAGCTTCATTCCTCCAATGCAGCCCX3CTGGGCCGCTGGCAGTGTC 



ACTGACOTCGCCTTCAAAGTGGCITCTCX3TGAGCTAAAGAATGGTTTCGCTGTGGTO 



ACGATGCAQATGATTGAACAGCCATGGGCTTCTGC 



GCAAGAGCAGAGCAAGGCCAGCAAGATCCTCATTGTAGACTGGGACGTGCACCATG^ 



CAAA'CCTTCTACCAAGACCCCAGTGTGCTCTACATCTC^ 



CGGGGAGTGGGGCTGTGQATGAGGTAGGGGCTGGCAGCGGTGAGGGCTTCAATGTCAATGTGGCCTG 



TGGAGGTCTGGACCCCCCCATGGGGGATCCTGAGTACCTGGCTGCTTTCAGGATAGTCGTGATGCCCATC 



GCCCGAGAGTTCTCTCCAGACCTAGTCCTGGTGTCTGCTGGATTTGATGOTGCTGAGGGTCACCCGGCCC 
CACTGGGTGGCTACCATGTTTCTGCCAAATGTTTTGGATACATC^CGCAGCAACT 



AGGCGCAGTGGTGCTGGCCTTGGAGGGTGGCCATGACCTCACAGCC^TCTGTGACGCCTCrrGAGGCCTGT 



GTGGCTCCT^ 



ATGCCATCCGCTCTCTGGAGGCCGTGATCCGGGTGCACAGTAAATACTGGGGCTGCATGCAGCGCCTGGC 



CTCCTGTCCAGACTCCTGGGTGCCTAGAGTGCC^GGGGCT^ 



CTGGCGTCCCTCTCTGTGGGCATCCTGGCTGAAGATAGGCCCTCGGAGCAGCTGGTGGAGGAGG7AGAAC 



CTATGAATCTCTAAGGCTCTGGAACCATCTOCCCX3CCCACCATGCCCTTGGGACCTGGTTCTCTTCTAAC 



CCCTGGCAATAGCCCCCATTCCTGGGTCTTTAGAGATCCTGTGGGCAAGTAGTTGGAACCAGAGAACAGC 



CTGCCTGCTTTGA(^GTTATCCCAGGGAGCGTGAGAAAATCCCTGGGTCTAGAATGGGAACTGGAGAGGA 



CCCTGAGAGGAGACGGGCTGGGCGGCGACCCCCACAGGGCTCTCGAGAACAGATTCTCCCCTCCAGTATG 



GGCCCTGGCTGTGGCCCCCATTCCTCAGGACTGCACAGAGGAGGACTGGCTCCG 



CCTTAACCAC^ 



GAACTTGGCCTCAGACAGGCTGGCCCnTCCTAGGCTCTAGGGGCTAGGGGGGAGTGGGGAGCCAAGAGGT 



CCCATATTCCTQAGTGCAGGGGTAGTCCCTCTCACCTGCTTCCTCAGACGACTCTGGAAGCTTCCCTCTA 



CCACCGGGCACTGAGACGAAGCTCCCTGACAGCCGAGACTGGCAGCCCTCCATCTGGTCCGTACCCTCX3C 



CAGAGGCCCCCCTACATCAACCTCCTGGCGATGCCCTGGTGGAGC^GATGGGTGCTCTGGGAGTCCTGTG 



CTTCCTGATCCAATGGTGCCAAACCCTTCATCTCCCCCAGAAGCGCAGCATACCCCTGGGACCCOTCGG^ 



CACTGCGCACTCGGGGAGCCTTCTCTGTTTCTGGGGCCTCCCCCACCATAGCTCTGATTCCCACCCCACA 



TAGGAATAGCCTGACTGAGGGGGAAGGGGTOGGAGAG^AGATACAGACATGGAGGAGGGGAGGCTGCTCT 



GGGAAAGTCTTCAAGGCTTTTGGGGGTCCAGGCCTGGGGTCAAGAAGGAAAATGTQTGTGAGCATGTGTG 



TGAGTGAGGCGTGTGTGTGAGCGTGTGTGTGAGTGAGGCX3TGTGTGTGTGTCTTTCCTAGGACCCACCAT 



ACCCTGTGTATGTATGCATGTTTTTGTAAAAAGGAAGAAAATGGAA7AAAATCTGAACAATAAATGTTTT 



ATTTGCTTTAAAAAAAAAAAAAAAAA 



>gi | 7662279 |ref|NMJ>14707.1| Homo Bapiens histone deacetylase 9 (HDAC9- 
P ENDING) , transcript variant 3, mRNA SEQ ID NO; 102 



GGGGAAGAGAGGCACAGACACAGATAGG^GAAGGGCACCGGCTGGAGCCACTTGCAGGACTGAGGGTTTT 



TGCAAGAAAACCCTAGCAGCCTQAAGAACTCTAAQCCAGATGGGQTO^ 



-TC^GCAAAGAATGCACAGTATGATCAGCTCAGTGGATGTGAAGTCAGAAGTTCCTGTGGGCCTGGAGCCC 



ATCTCACCTTTAGACCTAAGGACAGACCTCAGGATGATGATGCCCGTGGTGGACCCTGTTGTCCGTGAGA 



AGCAATTGCAGCAGGAATTACTTCTTATCCAGCAQCffiGCT^ 



GTTTGAGAAAC^GCATQAGAACTTGACACX3GCAGCACCAGGCTCAGCTTCAGGAGC^ 



CTAGCCATAAAAC7VGCAACAAGAACTCCTAGAAAAGGAGCAGAAACTGGAGCAGCAGAGGCAAGAACAGG 



AAGTAGAGAGGCATCGCAGAGAACAGC^GCTTCCTCCTCTCAGAGGCAAAGATAGAGGACGAGAAAGGGC 



AGTGGCAAGTACAGAAGTAAAGCAGAAGCTTCAAGAGTTCCTACTGAGTAAATCAGCAACG 



CGAACTAATGGAAAAAATCATTCCGTGAGCCGCCATCCCAAGCTC 



CATTQGATCAAAGCTCTCCACCCCTTAGTGGAAC7VTCTCCATC 



120 



BNSDOCID: <WO 03068961A2J_> 



f 

WO 03/068961 



( 



PCT/GB03/00579 



^GATGCAA AGGATGATTTCCCCCTTCGAAAAACTGCCTCTGAGCC 
AAACAGA^GTGGCAGAGAGGAGAAGCAGCCCCTTACTCAGGCXjGAAGGATGG 



TCAAGAAGCGAATGTTTGAGGTGACAGAATCCTCAGTCAGTAGCAGT^ 



ACCAAACAATGGGCCAACTGGAAGTGTTACTGAAAA 

GAGCAAATGGTTTCA(^GCAACGCATTCTAATTC^TGAAGATTCCATGAACC TGCTAAGT 



CTCCTTCT ITGCCCAACATTACCTTGGGGCTTCCCGCAGTGCCATCCC^ 
CAAAGAAAAGCAGAAGTGTGAGATOCAGAQ3CTTAGGCAAGGTGTTCCTCTGCCTGGGCA 



j^ATCCCGGCATCTTCCAGCC&CCCT^ 



CfTCTCCTG CAGGATTTATTATTGAAAGAACAAATGCGACAGCAAA 

CyTTACATCCTCAGTCTCCCTTGGCAACAAAAGAGAGAATTTCACCTGGCATTAGAGGTACCCAC^ 



CCCCGTCTV C^GACCCCrGAACCGAACCCAGTCTGCACCTTTGCCTC^ 
TTCAA(^GCAACACCAGCAATTCTTGGAGAAQC^GAAGCAAT^ 



GCTITTCGAAATCTATTGAACAACTGAAGCAACCAGGCAGTCACCTTC^ 
QGGGACC^GCGATGCTVGGAAGACAGAGCGCCCTCTAGTGGC^^ 



GTGTGGATGACACACTGGGACAAGTTGGGGCTGTGAAGGTGAAGGAGGAACCAGTGQACAGTGATQA AGA 
TGCTCAGATCCAGGAAATGGAATCTGGGGAGCAGGCTGCTTTTATGCAACAGGTAATAGGCAAAG 



GCTCCAGGATTTGTAATTAAAGTCAT^^ 



GTATATATC TATATAGAGGTCTTTCTATATACTGATCTCTATATAGATATGAATGTTTCA TTGAAAATCC 
ACTGGTAATOAAATACCTGTTATACTAAAATTATGATACATAATATCTGAGCAGTTAATAGGCTTTAAAT 



TTATCCCAAAGCCTGCTACACCAATTACTTCTAAAGAAAACAAATTCACTGTTATTT^ 



TGAGATCAGTGACTGCTGGATAGTCTCCCAGTCTGATCAATGAAGCATTCGATTA GTTTTTGATTTTT^ 
CAACATCTAGAATTTAATTTTCACATCACTGTACATAATGTATCATACTATAGTCTTGAACACTGCT 



GGTAGTCTG C CCCTTCCTTCCTCTCTCTTTTTTTAGTTAAGTAGAAATG TTCTGGTC ACCATGCCAGTAG 
TCCTAGGTTATTGTGTAGGTTGCAATTGAAC^TATTAGGAAT^ 



ATTGCAGCACTACTTTAAATATTAGATTATGTCTC 

ATTTGATGAGACTGTCTATCAAAAAAGAGCAAATGAAGCAGATGGAAATGTTAGT(^ 



GCATTATGGTCCAATCAGATACAATATTGTGTCTACAATTGCAAAAAAGA,CA 
TCTGATATCAAGTCAAAATCAGTTTGAAAAGAA 



AGTATAATT rcATAATGACATGGG^ 

TAAC^AAAAATTTACTTGTATATAATGCACCTTCAGGAGGACTATC 



AC^CTTTGAAGGCAACAGAAGACACTGTTTATTCAAGTCAGTTCTTTGTCAGGTTCCTO 
A ^^^?TGATTCICT^ 



ACTGAGGAATGTAGGAAAAAAAATCTGAGGATAGTGCTTTACTCTTTCTX3TT TT 



TTTCCTTCAT A TTCCCTTTTGATATGTTTACCTTGTTTTATAQGTT 
TTCGTTGTATTAAQACCCCHTTAATATGGATAATCCAAATTGACCTAGAATCT 



TTAAAATATT TATATTTCTAAATCCGAGGTATTTCAAGGTGTAGTATCCT ATTTCAAAG 



TTAAAAATATTTCTTTAAAAATGTTACTGCTAAAGATACATTATCCTTTT^ 



TTAAATTAACATAACTAGAAGTTAGAAAGTTTAAAAGTTTTCCACATAATGAAAGTCCTT' 



CTGATAATTT 



GACAAATAGCTATAATAGGAACACTCCCTATCACCAACATATTCTGGTTAGT ATATTCCTTC^ 
ATGACTTTT TGTCAGTTGTTTTGCATTAAAAATATGGCATGCCTAAGATAAA ATTGTATATT^ 



CTCATAAAT A TTC ATTTTCTTCAAAGT CTTTTTTCAATCTGATAAAAAA GGGATA GTG CATC TTTTAAAA 
TACATTTTAT TTGGGGAGGAACATGTGGCTGAGCAGACT^ 



CACAAACAA AAAAAACTATTTTTTATAATGTCATTTGAGAGAGTTTCATCAG TAC^ 



CTTAAATA A TgrTAGAATTAATTGATAAATGTCTCTTTTAAAATCTACTGTA TO 
CTTGAAGGTGATCTCTTGTTTTGTGTTGTAAATATATTGT TTC 

AAGTCTCTTCCTTTCTCAAATAAAGTTTTTTTTAAAAG " 



HDAC8 



SEQIDNO:103 



^9i|8923768|ref |NM 018486.1 | Homo sapiens histone deacetvlase a (HDACB ) . 
rc^<^T ^GAAGGTGGCTGCGG^ 



mRNA 



QTGGGCAGT CGCTGGTCCCX^TTTATATCTATAGTCCCGAGTATGTCT^GTA TGTGTGAC TCCCTG GCCAA 
gATCCCC^ ^CGQGCC^GTATGGTG^^ 



GTTAAGCCTAAAGTGGCCTCC^TGGAGGAGATGGCCACCTTCCAi 



AGAAGGTCAGCCAAGAGGGCGATGATGATCATCCGGACTCCATAGAAT, 



CACTGATGCTTATCTGCAGCATCTCC 



______ „ _ - - ATGGGCTAGGTTATGACTGCCC 

A GCCACTGAAGGGATATTTGACTATGCAGCAGCTATAGGAGGGG^ 
ATTGAGGGAA TGTGCAAAGTAGCAATTAACTGGTCTGGAG GGTGnr?ATPRTnr , a-iafiaAAnATnAftnpn'P 
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CTGGTTTTTGTTATCTCAATGATGCTGT 

CTACGTGQATTTGGATCTGCACCATQGAGATGGTGT^ 

ACCGTGTCCCTGCACAAATTCTCCCCAGGATTTTTC 

GGAAGGGACGGTACTACAGTGTAAATGTGCCCATTCAQGATGGCATACAAGATGAAAAATATTACCAGAT 
CTGTGAAAGTGTACTAAAGG7UVGTATACCAAGCCTTTAATCCCAAAGCAGTGGTCTTACAGCTGGGAGCT 
GACACAATAQCTGGGGATCCCATGTQCTCCTTTAACATGACTCCAGTGGGAATTGGCAAGTGT 
AC^TCCTT(^TGffCAGTTGGCAAC&CT^ 

ATGCTGGACATACTTGACCGGGGTCATCCTAGGGAAAACACTATCCTCTGAGATCCCAGATCATGAGOT 
TTGACAGCATATGGTCCTGATTATGTQCTrGjGA^ 

ACCGAATCC^CAAATCCTCAACTAC^TCAAAGGGAATCTGAAGCATGTGGTCTAGTTGACAG 

TOlGGTTTCCAQAGCTGAGGAGTOGTGCCra 

TTGTGACTGCAGGGAAAATTTGAAAGAAATTACTT^ 

GCTTCCTGGGGTGAAQAGGCAGGCACCCGAGAGTCCTCAACT 

CATTTAAAGTTCTTATTTAAAAAAACACACACACACAAATGAAATT^ 

AGOGAATTGGGGAGGGGAGTATTTTAATCATCTTAAATGAAACAGATCAQAAGCTGGATGA 

CGAGTTTGTAGGGCAGGAGGCAGCTGAGAGGCAGGGTTTGGGCCTCAGGACCATCCAGGTGGAGCCCTGG 

GAGAGAGGGTACntSATCAGCAGACrGGGAGGTGGGGAGAAGTCCGCTGGTGTTGTTTTAGTGTTATATAT 

CTTTGGTTTTTTTAATAAAATCTTTGAAAACCTAAAAA71AAAAAAAAAAAAAAAA 

hSIRY2 



SEQIDNO:104 

>gi| 13775599 | ref |NM_012237.2 | Homo sapiens sirtuin silent mating type 
information regulation 2 homolog 2 (S. cerevisiae) (SIRT2) , 
transcript variant 1, mRNA 

GTGTTGTACGAAAGCGCGTCTGCGGCCGCAATGTCTGCTGAGAGTTGTAGTTCTGTGCCCTATCACGGCC 

ACTCCCATTTCTGGTGCCGTCACGGGACAGAGCAGTCGGTGACAGGAC^ 

AGTGGTTGGTGACGGGACAGAGCGGTCGGTGACAQCCTGAAGGGCTT 

CAGACCCCTCTCACCCTCTGGAGACCCAGGCAGGGAAGGTGCAGGAGGCT(^GGACTCAGATTCAGACTC 

TQAGGGAGGAGCCGCTGGTGGAGAAGCAGACATGGACTTC^ 

CTGGGC^GCC^GAAGGAGCGTCTGCTGGACGAGCTGACCTTGGAAGGGGTGGCCCGGTACATGCAGAGro 

AACQCTGTCQC^GAGTCATCTGTTTGGTGGGAGCTGGAATCTC 

CTCTCCATCCACCGGCCTCTATGACAACCTAGAGAAGTAC 

ATCAGCTATTTCAAGAAAGkTCCGGAACCCTTCTO 

AGCCAACCATCTGTCACTACTTCATGCGCCTGCTGAAGGACAAGGGGCTACTCCTGCGCTGCTAC^ 

GAACATAGATACCCTGGAGCGAATAGCCGGQCTGGAACAGGAGGACTTGGTGGAGGCGCATO 

TAmCATCACACrGCGTmGCQC(^GCTGCCGGCACGAATACCCGCTAAGCTGGATGAAAGAGAA 

TCTCTGAGGTGACGCCC^GTGTGAAGACTGTCAG^GCCTGGTGAAGCCTGATATCGTCTTTTTTGGTGA 

GAGCCTCCCAGCX3CGTTTCTTCTCCTGTATGCAGTGAGA 

GGTACCTCCTTGCAGGTGCAGCCCTTTGCCTCCCTCATCAGCAAGGCACCCCTCTC 

TCATCAACAAGGAGAAAGCTGGCCAGTCXjGACCCTTTC 

GGACTTTGACTCCAAGAAGGCCTACAGGGACGTGGCCTGGCTGGGTGAATGCGACCAGGGCTGCCTGGCC 

CHTGCTGAGCTCCHTGGATGGAAGAAGGAGCTGGAGGACCTT 

CCCAGTCGGGGGCX5GGGGTCCCCAACCCC^^ 

GGACGAGGCC^GGACAACAGAGAGGGAGAAACCCCAGTGACAGCTGCATCTCCCAGGCGGGATG^ 

TCCTC^GGGACAGCTGAGCCCCAACCGGGC^ 

AGAAC^TCCCCCAATCTCTTAC^GCTCCCT^^ 

AGCAAATCTCTAACACCTCCTAGAGGCC^ 

CACTCCTGGGCTAAGGAGTAACCTCCCTCATCTCTAACTGCCCCGACGGGGCCAGGGCTACCCCAGAACT 

TTTAACTCTTCCAGGACAGGGAGCTTCGGGCCCCC^CTCTGTCTCCTGCCCCCX^ 

TAAACCATACCTAACCTACCCCAGTGTGGGTGTGGGCCTCTGAATATAACCCACACCCAGCGTAGGGGGA 

GTCTGAGCCGGGAGGGCTCCCGAGTCTCTGCCTT 

GGACCCACTTCCCATGCTGGATGGQCAGAAGACATTGCTTATTGGAGACAAATTAAAAA 

aac : ' 



>gi 1 13775601 ) ref | NM_030593 . 1 1 Homo sapiens sirtuin silent mating type 
information regulation 2 homolog 2 (s. cerevisiae) (SIRT2) , 

transcript variant 2, mRNA SEQ ID NO;105 

CQAAAGCGCGTCTGCGGCCreCAATGTCTGCTGAGAGTTO 

TTCTGGTGCCGTGACGGGACAGAGCAGTCGGTGACAGGACAGAGCAGTCGGTGACGGGACACAGTGGTTG 
GTGACGGGACAGAGCGGTCGGTGACAGCCTCAAGGGCTTCAGCACCGCGCCCATGGCAGAGCCAGACCGA 
CTCAGATTCAGACTCTGAGGGAGGAGCCGCTGGTGGAGAAGCAGACATC^ 

TCCC^GACGCTCAGCCTGGGCAGCCAGAAGGAGCGTCTGCTGGACGAGCTGACCTTGGAAGGGGTGGCCC 
GGTACATGCT^GAGCGAACGCTGTCGCAGAGTCATCTGTTTGGTQGGAGCTGGAATCTCCACATCCGCAGG 
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CATCCCCGA CTTTCGCTCTCCATCCACCGGCCTCTATGACAACCTAGAGAAGTACCATCTTCCC TACCCA 
GAGGCCATCTlTGAGATCAGCTATTTCAAGtAAACATCTOGAACCCTTCTTCGCCCTCGCCA^ 



ATCCTGGG ^GTTCAAGCCAACCATCTQTCACTACTTGATGCGCCTQCrGAAGGAC^ 
GCGCTGCTACACGCAGAACATAGATACCCTGGAGCGAATAQC03GGCTGGAACAGG^^ 



GCGCACGGCACCTTCTACACATCACACTGCGTCAGTOCCAGCTGCCGGCACGAATACCCGCTAAGCT 
TGAAAGAGAA GATCTTCTCTGAGGTGACGCCCAAGTQTQAAGACTGTCA GAGCCTGGTGAAGCCTGATAT 



CTCCTCCTGGTCATGGGTACCTCCTTGCAGGTGC^^ 



C^CCCCT CGCCTGCTCATCAACAAGGAGAAAGCTGGCCAGTCGGACCCTTTC 
CCTCX3GAGGAGGCATGGACTTTGACTCCAAGAAGGCCTACAGGGACGTGGCCTGGCTO 



CAGGGCTGCC T GGCCCTTGCTGAGCTCCTTGGATGQAAGAAGGAGCTGGAG GACCTTGTCCGGA GGGAGC 
ACGCCAGCATAGATGCCCAGTCGGGGGCGGGGGTCCCCAACCCCAGCACTTCAGCTTCCCCCAAGAAGTC~ 



CCCGC€IACCTGCCAAGGACGAGGCGAGGACAACAGAGAGGGAGAAACCCGAGTGA(^ 
GGCGGGATGCCGAGCTCCTCAGGGACAGCTGAGCCCCAACCGGGCCTGGCCCCCTCTTAAGCAGCAQTTC 



TTGTCTGQG GAGCTCAGAAC^TCCCCCAATCrCTTACAGCTCCCTCCCCAAAACT 
CTGGCCCCCAACCCCAGCAAATCTCTAACACCTCCTAGAGGCCAAGQCTT^ 



CCCACTGTCT CTAACCACTCCTGGGCT^ 



QGCTACCC CAGAACTTTTAACTCTTCC^GGACAGGGAGCTTCGGGCCCCCACTCT 
QGGCCTGTCGCTAAGTAAACCATACCTAACCTACC^ 



CCCIAGCGT AGGGGGAGTCTGAGCCGGGAGGGCTCCCGAGTCTCTGCCTTC AGCTCCCAAAGTGGGTGGTG 
QGCGCCCCTC ACXjTGGGACCGACTTCCCATGCTGGATGGGCAGAAGACA TTO 



AAAACAAAAACAACTAACAAAAAAAAAAT^AAAAAAAAAAAA 



hSIRT3 



SEQIDNO:106 



gi 1 13775603 | ref | NM_012239 . 3 | Homo sapiens sirtuin silent mating type 
informa tion regulation 2 homolog 3 (S. cerevi siae) (SIRT3) , mRNA 



GGCGCCX3G GGGCX3GGQGTGGGAGGCGGAGGCGGGGCCX3GGGCGCCGCGGGCGG GGCGC^GGGGCXj 

gagtccggaggactcctcggactgcgcggaacatggcgttctggggttggcgcgccgcgg 



GCTGTGGGQCCX3GGTAGTTGAACQGGTCGAGGCCGGGGGAGGCX3TGGGGCCG TTO 

CGGCTGGTGC TTGGCGGCAGGGACGATGTGAGTGCGGGGCTGAGAGGCA GCCATGGGGCCCGCGGTGAGC 



CCTTGGACC CGGCG CG CCCCTTGCAGAGGCCTCCCAGACCCGAGGTGCCCAGGGCATTCG GGAGGGAGCC' 



GGTGCTTC ^ GTGTTGTTGGAAGTGGAGGCAGCAGTGACAAGGGGAAGCT T^ 
AGCTGATTCGGGCGAGAGCCTGCCAGAGGGTGGTGGTCATGQTGGGGGCaSGCATCAGCACAC^ 



CATTCCAGACTTCAGATCXaCGGGGGAGTGGCCTGTACAGCAACCTCCAGCAGTACGATCTCCCGT^ 



QAGGCCATTTTTGAACTCCCATTCTTCTTTCACAACCCCAAGCCCTTT^ 
ACCCTGGAAACTACAAGCCCAACGTCACTCACTACTT^ 



GCGGCTCTA CACGCAGAACATCGATGGGCTTGAGAGAGTGTCGGGCATCC CTGCCTCAAAGCTGGTTQAA'' 



CTGACGTGATGGC^GACAGGGTTCCCTOCTGCCCXSGTCTGCACCGGCGTTC 



CTTTGGGGA GCQ3CTGCCCGAGAGGTTCTTGCTGCATGTGGTTGATTTCCCCATC 
ATCCTTGGGACCTCCCTGGAGGTGGAGCCTTTTGCCAGC1TGACCGAGGCCGTGCGGAGOT 



GACTGCTCA TCj^ACCGGGACTTGGTGGGGCCCTTGGCTTGGCATCCTCGCAQCA GGGACGTGGCCgAGnT 



GGGGGACX3TG GTTCACGGCGTGGAAAGCCTAGTGGAGCTTCTGGGCTGG ACAGAAGAGA 



GTGCAGCGGGAAACTGOGAA GCTTGATGGACGAGAGAAATAGQATGAT 



GTAACATAGGAGACATCCAC^ TCCCAATTCTGACAAGACCT^TGCCTGA AGACAGCT^ 



ACCAGAATATGTGAACTGAQTGGACACCCGAGGCTGCCACTGiSAATGTCT TCTCAGGCCATGA 
TGACTGGT^GGCTGTGTTT ACAGTCAGGGCCZACGCCGTC ACATATAC^^ 



CTGTGTTGAACTCTTCACTCTGCTGAAGCTCCTAATGGAAAAAGCTTTCTTC 



TCTGTTGGTTACAAQATCC A QACTTGGGCCGAGCQGTCCC CAG CCCTCTTC^ 
T^GGCCCTQGTGCaSCACTTC TAGCATGT^ 



TGTTCTT 



TCCAGCATGAAATACATTTAGTCrCCTCAAAGGGAAAAj^AAAAAAAAAAAAAAT^AAA 



AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 



hSIRT4 
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>gi|6912661|ref | NM__012240 . 1 1 Homo sapiens sirtuin silent mating type 
information regulation 2 homolog 4 (S. cerevisiae) (SIRT4) , mRNA 
CTCCGTAGAQCTGTGAGAGAATGAAGATGAGCTTTGTO 
CGCAftACCCCAGCCAGCCGTGCTCGAAAGCCTCCaTT^ 

CCTGAGAAGGTCAAAGAGTTACAGCGCTTCATCACCCTTTCC^GAGACTCCTTGTGATGACTGGGGCAG 
QAATCTGC^CCGAATCGGQGATACC^GACTACA^ 

CRGGCCCATCCAGCATGGTGATTTTGTCCGGAGTGCCCCAATCCGCCAGC?GGTACTGGGCGAGAAACTTC 

GTAGGCTGGCCTCAATTCTCCTCCCACCAGCCTAACCCT 

TCGGAAAGCTGTACTGGTTGGTGACCCAAAATGTGGATGCTTTGCACACCAAGGCGGGGAGTCGGCGCCT 

GAC^GAGCrrCCACGGATGCATGGACAGGGTCCTGTGCTTGGATTCTGGGGAACAGACTCCCCGGGGGGTG 

CTQC^GAGCGTTTCCAAGTCCTGAACCCCACCra 

ACXSTCTTTCTCTCAGAGGAGCAAGTCCGGAQCTTTCAGGTC^ 

GAAACCAGATGTCXaTTTTCTTCGGGGAGACAGTG^CCCTGAC^ 

AAAGAAGCCGACTCCCTCTTGGTGGTGGGATCATCCTTQCAGGT^^ 

CTGCCTQQGAGAAGAAGCTCCCGATTGCAATACTGAACATT^ 

TCTQAAACTGAATTCTCX3TTGTGGAGAGTTGCTGC^ 

CCAGAACCTGGAACAGGQACTTT(^CTTGAATCTTGCTO 

TCCAGTTCCCATTCAACAGAGTAGGGTGCACTG ACAAAGTATAGAAGGTTCTAGGTATCTTAATG TG TGG 
ATATTCTTAATTAAAACTCATTTTTI^TAAATAAAAAATTGTTCAQC^TTAAAA 



hSIRTS 



SEQIDNO:108 

>gi |13787213 | ref | NMJU2241 . 2 | Homo sapiens sirtuin silent mating type 
information regulation 2 homolog 5 (S. cerevisiae) (SIRT5) , 

transcript variant 1, mRNA 

CCGGAGCGCGGTCGGGACACAGCGCCTCTAGQAGAAAGCCTGGAAGGCGCTCCGGGGGTACCCAGAGCTC 

TTAGCGGGCCGGCAGC^TGTGCGGGGCCCAAGTAAATGGAAATGTTTTOTAACATATAAAAACCTAC^GA 

AGAAGAAAATAATTTTCTGGATCAAATTAGAAGTCTGTATTATATTGATGTCTCCAGATTCAAA 

AGAAAGCAGCCGTGGAGACAACCATCTTCATTTTGGGAGAAATAACTAAAGCCCGCCTCAAGCATTAGAA 

CTACAGACAAACCCTGATGCGACCTCTCC^GATTGTC^ 

CTQAAGCCTCCAGTOTCCACACGAAACCAGATTTGCCT^ 

ATTTTCXxAAAGTTTTTTGCAAAAGCAAAGCACATAQTCATCA 

TGGTGTTCCGACCTTCAGAGGAGCTGGAGGTTATTC^ 

CTGGCCTTTGCCCACAACCCGTCCCGGGTGTGGGAGTTCTACCACTACCGGCGGGAGGTCATGGGGAGCA 
AGGAGCCCAACGCCX3GGCACCGCGCCATAGCCGAGTQTGAGACCCGGCTGGGCAAGCAGGGCCGGCGAGT 
CX3TGGTCATCACCCAGAACATCGATGAGCTGCACCGGAAGGCT 

GGTAGCTTATTTAAAACTCGATGTACCTCnTGTGGAGTTGTGGCTGAGAATTACAAGAGTCCAATTTGTC 
CAGCTTTATCAGGAAAAGGTGCTCCAGAACCT^ 

CCGGTCTGAAGAGGCAGGCTQCGGGGGCTTGCTGCGACCTCACGTCGTGTGGTTTGGAGAAAACCTGGAT 

CCTGCCATTCTGGAGGAGGTTGACAGAGAGCTCGCCCACTGTGATTTATGTCTAGTGGTGGGCACTTCCT 

CTGTGGTGTACCCAGC^GCCATGTTTGCCCCCCAGGTC 

CA(^GAGACCACCCCAGCTACGAACAGATTCAGGTTTCATTTCCAGGGAC^ 

GAAGCCCTTGCCTGTCATGAAAATGAAACTGTTTC^^ 

TCTAAGAACTAGGCCTVC^CGCAGAGGAGAAATGGTCTTATGGGTGGTGAGCTGAGTACTGAACAATCTAA 

AAATAGCCTCTQATTCCCTCGCTGGAATCC^ 

GCACCCAC&TTCAAAAGTCAGAQAACTQGAAAQTTAATO 

TATCTTTGATGTGTATGGTTGQTTATTGGGAGGGAAAAATTTTGTAAATTAGATTGTCT ~ 

TTATTCTGATTATATTTTTGTTATCTGGGCAAAGTAGAAG^^ 

TTTGCACAAGTTTTAGTGGAAAATAAAATCACACTCTACAGTAAAA^ : 



>gi|13787214 |ref |NM_031244 »l| Homo sapiens sirtuin silent mating type 
information regulation 2 homolog 5 (S. cerevisiae) (SIRT5) , 

transcript variant 2, mRNA SEQ ID NO; 109 

ATTCGGGGGCGCGAGCTGCCCCAQTAAATGGAAATGTTTTC^ 

ATAATTTTCTGGATCAAATTAQAAGTCTGTATTATACT 

GCCGTGGAGACAACCATCTTCATTTTGGGCGAAATAAC 

AAACCCTGATGCGACCTCTCCAGATTGTCCCAAG 

TCCAGCGTCCACACGAAACCAGATTTGCCTGAAAATGGCTCGGCCAAGTTC^^ 

AAGTTTTTTGCAAAAGC^AAGCACATAGTCATCATCTCAGGAGCrGGTGTTA^ 

CGACCTTCAGAGGAGCTGGAGGTTATTGGAGAAAATGGGAAGCCCAGGACCTGGCGACTCCCCTGGCCTT 
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TGCCCACAACCCGTCCCGGGTGTGGGAGTTCTACCACTACCGGCGGGAGGTCATGGGGAGCAAGGAGCCC 

AATOCCGGGCACCGCQCCATAGCCGAGTGTGAGACCCGGCTGGGCAAGCAGGGCCGGCGAGTCGTGGTCA 

TCACCCAGAACATCX5ATGAGCTGCACCGCAAGGCTGGCACCAAGAACCTTC 

ATTTAAAACTCGATGTACCTCTTGTGGAGTTQTGGCTGA 

T(^GGAAAAGGTGCTCC&GAACCTGGAACTCAAG 

AAGAGGCAGOCTQCXjGGGQCTTGCTGCGACCTCACXSTCGTC 

TCTGGAGGAGGTTGACAGAGAQCTCGCCCACTGTGATTTATGTCTAGTGGTGGGCACTTCCTCTC 

TACCCAGCAGCCATGTTTGCCCCC<^GGTGGC^ 

CCACCCCAGCTACGAACAGATTG&GTGATTTO 

CAAGTC^TCATTGTAGAAAAGCAAGAAAATGCAGATAGAGAAAAAGAAGAAA^ 

CTVCSUlCCCAAGTTTAQAGTTOQCCCCCACerCC 

TGGATATGGTGGCTGTGTCTTCATGTGAAAGAAAOTGAACTTC 

ATTCTTGGC&TGTAATATATATCACTGCTCAAGTCAAQCCTC 

ACITCAGCCAAAATTCTTCAQCTTC^TATTGTCTTGAAAA 

TGCTAGTCAGAAATTCTTATCAATTIK^CAAG 

CATCAATGAAGGAGTAACTGATGAkTGAAGCCAGG^TO CTGACATT ~ 

TAGAAGAGATGCTGGTG&TAGTCATCTCATCCTACT 

ATTGAGAGGACTGTTTAAACACAGAGCTTAACAATG^ 

GTTGAACITTACCCTAGGTC^GGGGT<^GCAAACTACTGCCfTO 

CTGTAAATAAGGTTTCATTGQAACAGAGCTGTGGCCATATGT 

TTAGGATGACAQAGGTGAATAGTTGCAACAGAGACTGGCTO 

GGCCCTTTACAGAAAAAGTTTTCTAACCCCTGCTCTAGGTTACGGAGAAAAAAAAATO 
CroCTACTTTTAACXTTGATTTTCT 

ATTTGGATCTCACAAGACACCTTAGGCCTACACAAGTTGT^ 

GACAAAGGCATAGAATTCT^TCCCACAGGAATGTATTTCTATTTTCAAGGTGTTAAT^ 
TGGTTTTQTCGTTTTCCCCATGTCCGATGCT^^ 

AACCCTAGGC^TTTTTGAATTTAAAAAAAAAAAAAj^AAAA — 



hSIRTC 



SEQIDNO:110 

>gi| 7706709 |ref |NM_016539 . 1 1 Homo sapiens sirtuin silent mating type 

information regulation 2 homolog 6 (S. cerevisiae) (SIRT6) mRNA 

GCTCCCGGCQGAAGCGGCCTCAAO\AGGGAAACTT 

ATTACGCGGCX3GGGCTGTCGC(^TACGCGGACA^ " 

GGAGGAGCTGGAGCGGAAGGTGTGGGAACTGGCGAGGCTGGTCTG^ 

ACGGGTGCCGGCATCAGCACTGCCTCTGGCATCCCCGACTTCAGGGGTCCCCACGGAG 

AGGAGCGAGGTCTQGCCCCCAAGTTCXSA^ 

GCTGGTGCAGCTGGAGCGCGTGGGCCTCCTCCGCTTCCT^ " 
CQCTCAGGCTTCCCCAGGGACAAACTGGCAGAGCTCC^ 

GTAAGACXSCAGTACGTCCGAGACACAGTCGTGGGCACC&TGGGC ~~" 
CGTGGCTAAGGCAAGGGGGCTGCGAGCCTGCAGGGGAGAGCTQAGGGACACC^TCCT ~ ~ 
TCCCTGCCCQACCGGGACCTGG(^CTCGCCX3ATGAGK3CGAGCAGGA 

GTACATCGCTGGAGATCCGGCCCAGCGGGAACCTK5CCGCTGGCT __ 

CATCGTCAACCTGCAGCCGACCAAGCACGACCGC£A^ 

GTCATGACCCGGCTCATGGAGCACCTGGGGCTGGAGATCCCCX3C 

GGGC^CTGCC^CCCCTGCCCCX3CCCGCCCACCCCCAAGOTGGAGCCCAAGGAGGAAT 

CAACGGCTCTATCCCCSCOSGCCCC^ 

CCCAAACX3GQAGCGGCCC^CCAQCCCTGCCCCCCA^ 

CCAGCTGACCAQGGTGCTTGGGGAGGGTGGGGCTTTTTGTAGAAACTQTG 

CTCACTTTGTTACTTGTTTCTGTCCCCGGGAGCCTCAGGGCTCTGAGAGCTGTG 

ACACCTGCCCTCTCTGGTCCCTCCCTGGGCTCCAGGGGCCTCTGGTGCGGTTCC 

CCAGAGGTGACAGCTGAGCCCCTQCCACACCCCAGCCTCTG 

GGCCCTCCCTGGTCTCCAGCTTAAACAGGAGTGAACTC^ " 
CTACAGCCCACCCTACCCCTCCTCCATGGGCCCTGCAGGAGGGGAGACCCACCTTGAAGTGGGGG^ 

TAGAGGCTTGCACTGCCTTTGGGGCTGGAGGGAGACGTGGGTCC^ 

GCAATAAAAACAATTTCTTTCTTGCAAA : ~' 



hSIRT7 
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SEQIDNOrlll ~~ 

>gi| 7706711 |re£|NM_016538.1| Homo sapiens sirtuin silent mating type 
information, regulation 2 homolpg 7 (S. cerevisiae) (SIRT7) , mRNA 

GCGGAAGCGGAAGAGi^GGTCTCCAGGGGAQCGATGGCAGCCGGGGGTCJGAQCCGCTCCGAGCG C^AAG 

CGGCX^GAGCGGGTCCGGAGGTTGCGGGAGGAGCAGCAGAGGGAGCGCCTCCGCCAGGTGTCGCGCATCCT 
GAGGAAGGCGGCGGCGGAGCGCAGCGCCGAGGAGGGCCGGCTGCTGGCCGAGAGCGCGGACCTGGTAACG 
C^GCTGCAGGGCCGGAGCCGGCQGCGCGAGGGCCTGAAGCGGCre^ 

AGGAGCTGCGGGGGAAGGTCCGGGAGCTGGCCAGCGCCGTCCGGAAroCCAAATACTTGGTCGTCT 

AGGCX3CGGGAATCAGCACGGCAGCGTCTATCCCAGACTACCGGGGCCCTAATGGAGTGTGGACACTQCTT 

CAGAAAGGGAQAAGCGTTAGTGCTGCCGACCTQAGTO 

CCCGTCTGCATGAGGAGAAGCTGGTGCAGCATGTGGTGTCT 

TGGQCTGCCGCGCACGGCCATCTCCKfoGCT^ 

cccaacagggaqtacgtgcgggtgttcgatgtgacggagc%?cact^ 

GGACCTGCCAGAAGTGTGGGACCCRGCTGCGGGAC^CCATTGTGCACTTTGGGGAGAGGGGGACGTTG^ 

GCAGCCTCTGAACTGGGAAGCGGCGACCGAGGCTO 

AGCCTQAAGGTTCTAAAGAAGTACCC^CGCCTCTGGTGCATGACCAAGCCCCCTAGCCGGCGGCCGAAGC 

TTTACATCGTGAACCTGC^GTGGACCCCGAAGGATGACTGGGC 

TGACX3TCATGCGGCTCCTC7^TGGCCGAQCTGGGCTTGGAGATCCCCXjCCTATAGCAGGTGGCAGG 

^^^C^^^g^^^^^^^TO^^^^^^^^^^^OTro^^^^^TG^^g 

gc^gagaggaggccccgccrggggaccggggtgcaccgcntagctcggcccc^tceragggggctggtt 

tggcaggggctg^gaaaacgcacaaaaaggaAgaaagtgacgt^ ~ 

GGCACTTTGCAGATGGCCAGTGTCACGGTGAAGGOTGGGTTGCCCCC^CGGGTCTAGGGAGAACGA^CTC 

tttgggga tga^ttttcaccgtgacatttttagccatttgtccttgaggaagccccttc 

GTTGTACCCTGATACGGCCTGGCCATCGAGGACACCTGCCCATCCX3GCCTCTGTGTCAAGAGGTGGCAG C 

cgcacctttctgtgagaacggaactcggqttatttc^gccccggcctgcagagtggaagcgccc^gcggc 

C'^TCCTTOCTCACCAGGCCAGTCTCAGG 

actttatagaatcctctctgtactggatgtgcggcagaggggtggct ccgagcctcggctctatgcagac 

ctttttatttctattaaacgtttctgcactggcaaaaa ' 



MECP2 



SEQlDNO:112 

>gi | 7710148 |re£ |NM_004992. 2 | Homo sapiens methyl CpG binding protein 
2 (Rett syndrome) (MECP2) , mRNA 

ccggaaaa tggcc^ccgccgccgctoccgc^ccgagcggaggaggaggaggaggcgaggaggagagactg 

CTC(^TAAAAATA(^GACTCACC^GTTCCTGCTTTGATGTGAC^^ ^ 

tctgtagaccagctcc^caggattcc^^ — '~ 

ACCAGGACCTCCAGGGCCTCAAGGACAAACCCCTCAAGTTTAAAAAGGTGAAGAAAGATAAGAAAGA AGA 

gaaagagggcaagcatgagccc^tgcagccatcagcccaccactctgctgagcccgc^ — 

GCAGAGACATCAGAAGGGTCAGGCTCCX3CCCCGGCTGTGCCGGAAGCTTCTGCCTCCCCCAAACAGCGGC — 

gctccatgatctotgaccggggacccatgtatgatgaccccaccctgcctgaaggctggacacggaagc t 

TAAGCAAAGGAAATCTGGCCGCTCTGCTGGGAAGTATGATGTGTA 

TTTCGCTCTAAAGTGGAGTTGATTQCGTACTT 

TTCACTTC^CGGTAACTGGGAGAGGGAGCrc 

TCCCAAAGCTCCAGGAACTGGCAGAGQCCGGGGACQCCCCAAAGGGAGCGGCACCACGAGACCCAA 

GCCACGTCAGAGGGTQTGGAGGTGAAAAGGGTCCTGQAGAAAAGTCCTGGGAAGCTCCTTGTCAAGATGC 

CTTTTCAAACTTCGCCAGGGGGCAAGG^CTGAGGGGGGTGGGGCCACGACATCC^ 

CAAACGCCCCGGCAGGAAGCGAAAAGCTGAGGCCK3ACCCTCAGGCCATTCCCAAGAAACGGGGCC GAAAG 

CCGGGGAGTGTGGTGGCAGCCGCTGCCGCOGAGGCCAAAAAGAAAGCTOTGAAGGAGTCTTCT 

ctgtgcaggagaccxjTAgtcccgatcaagaagcgcaagacccgggagatogtcagcatc^ 

AGTGGTGAAGCCCCTGCTGGTGTCCACCCTCGGTGAGAAGAGCGGGAAAGGACTGAAGACCTGTAAG AGC 

CCTGGGCGGAAAAQCAAGQAGAGraGCCCC^GGGGre 

AG<^CCACCACC^TCAC(^CCACTCAGAGTCCCCAAAGGCCCCCX3TGCCACTG 

ACCTCCACCTQAGCCCGAGAGCTCCGAG^^^ 

GTCTGCAAAGAGGAGAAGATGCCCAGAGGAGGCTCACTGGAGAGCGACGGCTGCCCCAAGGAGCCAGCTA 

A(^CTCAGCCCGCGGTTQCCACCGCCGrc^ 

CAAAGACATTGTTTCATCCTCC^TGCCAAGGCCAAACAGAGAGGAGCCTGTGGAC^ 

ACCGAGAGAGTTAGCTGACTTTACACGGAGCGGACT^ 

GTCTCTTCTCCTTATGGQTAGGGCTCTGACAAAGCTTCC^ 

CTTTCAOTAAACTTAGAGTTTCQTGGCTTra^ 

CGACAAGCSVCAGTCAGGTTGAAGACCTAAC 
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CTTC^CA&GGgTTGCTOC^QATACTACT^ 

AACCTTTCCCCCATGTGGTCGTTAGAGACAGAGCGACAGAGCAGTTGAGAGGACACTCCCG T TTTCGGTG 
CCATCAGTGCGCOSTCTACAGCTCCCCCAGCTCCCCCCACCTCC^CCACTCCCAAC 

GAGGTGTGAGGCAGGAGAGAC^GTTGGATTCTTTAGAGAAGATGGATATGACCAGTGGCTAT GGCCTGTG 
CGATCCCACCCX3TGGTGGCTCAAGTCTGGCCCCACACGAGCCCCAATCCAAAACTGGCAAGGAC GCTTC^ 
CAGGAC^GGAAAGTGQCACCTGTCTGCTCCAGCTOTGGCATGGCTAGGAGGGGGGAGTCCCT^ 
TGGGTGTAGACTGGCOTGAACCACAGGAGAGGATGGCCCAGGGTGAGGTGGCATGGTCC^ 
_ftCGTCCTCCAACGGGTGGCGCTAGAGGCCATGGAGGCAGTAGGACAAGGTGGAGGCAGGC 
TCAGGCCGQGCAGAGCAC&GCX5GGGTQAGAGGGATTCCTAATraCTC&^ 
CAGGGC^GGGGGCAAAGGGGGAGGAGAAGAAAATGTTCTTCCAGTTACTl^ 
AGCTTAG AATTATTTQCACTATTGAGTCyTCATGTTCCCACTTCAAAACAAACAGATO 
ACTGGeT TOAATTGGTGAC^TTTAGTCCCTCAAGCCACCAGATGTO^ 
TGTATATATACCTGCGCTTGTTTTAAAGTGGGCT^ 
AGTGTTTGCTQC^TTTTATAAGGACTTCCTGATTGGTTTCTCTTCTCCC 
TCATTTCATCCTTTCACTTCTTTCCCTTCOTCCGTCCTC 
CAGCCGCGGTGCCC^CCACACTTGTCraCTCCAGTCCCC^GAACT^ 
GGCAGTACCAGCCCGACCCTGTTTTGAGGCCTGAGGAGGCCTTGGGCTC 
TCTGTQAAGAGCAAGAQAGCAGCAAQGTCTTGCTCT 
CAAAAGGCATTTCCCACCCTGAACAACGAGCCTTTTCACCCTTCT 

CTGGG(^CGATTTGGTAGTTGAGGAAAGCAGAGAGGCCTCCTGTGGCCTGCCAGTCATCGAGTGG 
CAGGGGC TCC^TGCCAGCCX^CCTTGACCTCACTCAGAAGTCCAGAGTCT 
TAGCGGTACCAATGCAGAACT(X!CAAGACCCGAGCrn3GGACCA 
CTCCCCCTTTTCCCTCGGAGTTCTTCTTGAATO 

AGAACACCAGACATTTCACTGTCTGTOTGGTCC^TAGCTGTGGTGTAGGGGOT 

TGTGGGTTTTTAATTGATCAGTTTTCATGTGGGATCCCATCTTTTT^^ 

CrAGCTG(^TATCTTCATCATATTGGTATATCCITTTCTGTGTO^ 

GTGTCCAACTGAGAAGTACCTTATCAAAQTAGCAAATGAGACAGCAGTCTTATO 

CAGGCATGTCCGATGTGAGCTGCTGCGATGAACreTCAAGTGTGTGTTG 

TCCCTGGCnTCCTTACTATGGTGTAATCATGAAGGAGTGAAAGATCATAGAAACTO 

QCCAGTCTTTAGTGATCTVGGAACC^TAGTT^^ 

CTCTTCTGGAATGGTTAGAAGTCAGGGAGTTTGCCCCXSTTCTGTTTGTAGAGTC^ 

TAGCATATATGTGTCCATTTCCTTATGCTQTAAAAGCAAGTCCTGCAACCAAA CT^ 

CCTGATCCCTGATCCCTTCC^^ 

AAGGGAAGGGGGGTCAGAAGAGAGGGTGAGTCCTCCAGAACTCTTCCTCCAAGGAGA GAAGGCTCCTGCC 
CCGATAGTGGCCTCGAACTCCTGGCACTACCAAAGGACACTTATCCACX^GAGCGCAG^ ^ 
TTGTCAGTGAGAAGATGTTTATTTTGGTCAGTTGGGTTTTTATGTATTATACT TAGTCAAAT GTAATGTG 
GCTTCTGGAATCATTCTCC^GAGCTGCTTCCCCQTC^CCTG 

CGTGGCCCACCAGGCCCCCCTGTCACCCATGACAGTTCATTCAGGGCCGATGGGGGAGTCG TGGTTGGGA 
ACACAGGATTTCAAGCGTCACTTTATTTCATTCGGGCCCCACCTGCAGCTCCCTCAAAGAGG CAGTTGCC 
CAGCCTCTTTCCCTTCCAGTTTATTCCAGAGCTGCCAGTGGGGCCTGAGGCrCCTT 

ATTTCCCCCTTTCTTCCTGATTCCCTCGTCTTTCCCAAAGGCATCACGAGTCAGTCG CCTTTCAGCAGGC 
AGCCTTGGCGQTTTATCGCCCTGGCAGGCAGGGGCCCTGCAGCTCTCATGCTGC CCCTGCCTTGG GGTCA 
GGTTGACAGGAGGTTGGAGGGAAAGCCTTAAGCTGCAGGATTCTCACGAGCTGTQTCCGGCCGAGTTTTO 
GGGTGTGACCTCAATTTCAATTTTGTCTGTACTTGAACATTATGAAGATGGG 

TGTQAACAGCAGAATTGACCGAC^GCTTTCCAGTACCCATGGGGCTAGGTCATTAAGGCCACATCC^CAG" 
TCrCCCC^CCCTTGTTCGAGTTGTTAGTTACTACCTCCTCTCCTGACAATACT GTA TGTCGTCGAGCTC 
GCCCCAGGTCTACCCCTCCCGGCCCTGCCTQCTGQTGGGCTTGTCATAGGCAGT GG(^ 
ACAGCTCAGTGAGCTGGLAGATACTTGGTCACAGCCAGGCroCT 

TTCCGATATCAAAAGACACAGGGGAC71CCCAGAAACGCCACATCCCCCAATCCATCAGTGCC AAACTAGC 
CAACGGCCCCAGCTTCTCAGCTCGCTGGATGGCGGAAGCTGCTACTCGTG AG CGCCAGTG CGGGTGCAGA 
CAATCTTCTGTTGGGTGGCATCATTCCAGGCGCGAAGCATGAACAGTGCA CCTGGGA CAGGGAGCAGCCC 
CAAATTGTCAGCTGCTTCTCTGCCCAGCTTTC^ 

AGAC^CAAACTGCCAAGTTGGGTGGAGAAAGGAGTTTGTTTAGCTGAC^GAATCTCTG 

CTTAGTAAGCGGCTCAAGCCCAGGAGGGAGCAGAGGGATACQAGCGGAGTCCCCTGCGCGGGACC ATCTG 

GAATTGGTTTAGCCCAAGTGGAGCCTGACAGCCAGAACTCTGTGTCC 

GCAGAGCATTCCAGTCAGGCTCTCTGGGCTGACTGGGCC&GGGGAGGTTAC^ 

AGATCTTTGGGCATATACATTTTTAGCCTGTGTCATTGCCCCAAATGGATTCCTGTTTCAAGTTC ACACC 
TGCAGATTCTAGGACCTQTGTCCTAGACTTCAGGGAGTCAGGTGTTTCTAGAGTTCCTACCATGGAGTGG 
GTCTGGAGGACCTGCCCGGTGGGGGGGCAGAGCCCTGGTCCGTCCGGGTCTTCGTAGTCT TC 
CTGACGGGA TTTGTTGATTCTCTCCAaTTTGGTGTCTTTCTCTTTO 

AGGCATAGTCTACTTGTTATAAATCGTTAGGATACTGCCTCCCCC^GGGTCTAAAATTACATATTA^ 

GGAAAAGCTGAACACTGAAGTCAGTTCTCAACAATTTAGAAGGAAAACCTAGAAAACATTTGGCAGA AAA 
TTACATTTCGATGTTTTTGAATGAATACGLAGCAAGCT 

CTTGGCCTGAGATGCCTGGTGAGCATTACAGGCAAGGGGAATCTGQA GGTAGCCGACCTGAGGACATGGC 
TTCTGAACCTGTCTTTTGGGAGTGGTATGGAAGGTGGAGCGTTCACCAGTGACCTGGAAGGCCCAGCACC 
ACCCTCCTT CCCACTCTTCTCATCTTGAGAGAGCCTGCCCCAGCGCTGACGTGTGAGGAAAACACCGAGG 
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GAACTAGQAAGGCACTTCTGCCTGAGGGGCAGCCTGCCTTGCC^ 

GCTGAGCCTTCTGAGCTGGCCTGTCACTGCCTCCCCAAGGCCCCCTGCCTGCCCTGTCAGGAGGCAGAAG 
GAAGCAGGTGTG AGGGCAGTGCAAGGAGGG AG CAC AAC CCCC AG CTCCCGCTCCGGGCTCCGACTrGTQC . 
ACAGGCAQAGCCCAGACCCTGGAGGAAATCCTACCTTTGAATTG^ 

TOTTTGCCCCCAAACCCCCATTCTGTCCTACCTTTAATCAGGTCCTGCTCAGCAGTGAGAGCAGATGAGG 
TGAAAAGGCC^AGAGGTTTGGCTCCTGCCCACTGATAGCCCCTCTCCCCGCAGTGTTTGTGTGTCAAQTG 
GCAAAGCTGTTCTTCCTGGTGACCCTGATTATATCCAGTAACACATAGACTGTGCGGATAGGCCTGCTTT 
GTCTCCTCTATCCTGGGCTTTTGTTTTGCTTT 

C^CACCGACTAGACACACAAAGCAGTTGAATTTTTATATATATATCTGTATATTGCACAA 
ATTTTGCTTGTQGCTCCAGACACACAAA&AAAGACCTGT^ 
TTCTGATAACCATAGCATAGGACAAGGGAAAATAAAAAAAGAAA/^^ 
TCTGCTGGTCACTTCTTCTGTCCAAGCAGATT 

GCCAGGTGAAGGAGGCTCCAGGCAGCACCCAGGTTTTGCACTCTTGTTTCTCCCGTGCTTGTGAAAGAGG 
TCCCAAGGTTCTGGGTGCAGGAQCGCTCCCTTGACCTGCTGAAGTCCGGAACGTAGTCGGCACAGCCTGG 
TOSCCTTCCACCTCH^GGAGCTOG&GTCCACTGGGGTC 

GGTCAGGGTGAGCCCATGTGGAGTGAGCCTCGCAGGCCTCCCTGCCAGTAGGGTCCGAGTGTGTTTCATC 
CTTCCCACTCTGTCGAGCCTGQGGGCTGGAGCGGAGACGGGAGGCCTGGCCTGTCTCGGAACCTGTGAGC 
TGCACCAGGTAGAACteCCAGGGACCCCAGAATGATGTGCGTCAGTC 

GAAGACTCCAGAAATGTCCCTTTCTTCT.CCCCCATCCTA CG AGT AATTG CATTTGCTTTTGTAATTCTTA 
ATGAGCAATATCTGCTAGAGAGTTTAGCTGTAACAGTTCTTTTTGATCATCTTTTTTTAATAATTAGA 
CACCAAAAAAATCCAGAAACTTGTTCTTCCAAAGCAGAGAGCATTATAATCACCAGGGCCAAAAGCTTCC 
CTCCCTGCTGTCATTGCTTCTTCTGAGGCCTGAATC^ 

03GGCTACCCGTGAGCCCTTCGGAGGACCAGGGCTGGGGCAGCCTCTGGGCCCACATCCGGGGCCAGCTC 
CGGCGTGTGTTCAGTGTTAGC^GTGGGTCATGATGCTCTTTCCCACCCAGCCrGGGATAGGGGCAGAGGA 
GGCGAGGAGGCCGTTGCCGCTGATGTTTGGCCGTGAACAGGTGGGTGTCTC 

TTTCTGACTGACATGAAATCGACX3CCOTAQTTAGCCTCACCCGGTGACCTCTAGCCCTGCGCGGATGGA^ 

CGGGGCCC^CCCGGTTCAGTGTTTCTGGGGAGCTGGACAGTGGAGTC 

CCTGCTCCTTCCCTTGCTACCACX3GCCTCCTTTCCGTTTGATTTGTCACTC 

CTCCAGAGTCAGTAGTCAATGAATATATGACCAAATATCACCAGGACTGTTACTCAATGTGTGCCGAGCC 
CTTGCCCATGCTGGGCTCCCGTGTATCTGGAC^^ 

TTCTTTGCCCTTTACTTGTCTTTCTGGGGTTTTTCTGTTTGGGTTTGGTTTGGTTTTTATTTCTC 

GrGTTCCAAACATGAGGTTCTCTCTACTGGTCCTCTTAACTGTGGTGTTGAGGCTTATATTTGTGTAATT 

TTTGGTGGGTGAAAGGAATTTTGCTAAGTAAATCTCTTCTGTGTTTGAACTGAAGTCTGTATTGTAACTA 

TGTTTAAAGTAATTGTTCCAGAGACAAATATTTCTAGACACTTTTTCTTTACAAACAAAAGCAT^ 

GGAGGGGGATGGTGACTGAGATGAGAGGGGAGAGCTGAACAGATGACCCCTGCCCAGATCAGCCAGAAGC 

CACCCAAAGCAGTGGAGCCCAGGAGTCCCACTCCAAGCCAGCAAGCCGAATAGCTGATGTGTTGCCACTT 

TCCAAGTCACTGCAAAACCAGGTTTTQTTCCGCCCAGTC 

TTATTACCACCT^TCCCGTGCTTTTAAGGAAAGGCAAGATTGATGTTTCCTTGAGGGGAGCCAGGAGGGGA 
TGTGTGTGTGCAGAGCTGAAGAGCTGGGGAGAATGGGGCTGGGCCCACCCAAGCAGGAGGCTGGGACGCT 
CTGCTGTGGGCACAGGTCAGGCTAATGTTGQCAGATGCAGCTCT 

TCTCTCTCCAAGGTGTGCCCCGTGGGCATTACrGTTTAAGACACTTCCGTCACATCCCACCCCATCCTCC 
AGGGCTCAACACTGTGACATCTCTATTCCCC^CCCTCCCCTTCCCAGGGCAATAAAATGACCATGGAGGG 
GGCTTGCACTCTCTTGGCTGTCACCCGATCGCCAGCAAAACTTAGATGTGAGAAAACCCCTTCCCATTCC 
ATGGCGAAAACATCTCCTTAGAAAAGCCATTACC 

ACAGCCCCTCCCTCCTCTGAGAGGCGGAGAGTGCTGACTGTAGTGACCATTGCATGCCGGGTGCAGCATC 
TGGAAGAGCTAGGCAGGGTGTCTGCCCCCTCCTGAGTTGAAGTCATGCTCCCCTGTGCCAGCCCAGAGGC 
CX5AQAGCTATGGACAGCATTGCCAGTAA(^CAGGCCACCCTQT 

AACCTGTCTGAGGTTGGGAGAGGTGCACTTGGGGCACAGGGAGAGGCCGGGACACACTTAGCTGGAGATG 

TCTCTAAAAGCCCTGTATCGTATTCACCTTCAGTTTTTGTGTTTTGGGACAATTACTTTAGAAAA 

AGGTCGTTTTAAAAACAAAAATTATTGAiTGCTTTTT^ 

GCCAAATGACTGAAAGCACTGATATATTTAAAAACAAAAGGCAATTTATTAAGGAAATTTO 
AGTAAACCTGTCTGAATGTACCTGTATAC^TTTCAAAA 

TTTATTATATAAAGAGTTTGCCTTATAAATTT 



ZHF145 



SEQIDNO:113 

>gi | 5174 752 | ref | NM_006 00 6 . 1 | Homo sapiens zinc finger 
protein 145 (Kruppel -like, expressed in promyelocytic 
leukemia) (ZNF145) , mRNA 

CAG GAAG CCCACCCAG CCC CG CCACGCAGAGCCCAG AAGG AAAG AAAG CCTC ATGCCTGAGCCGAGGGG A 
^CACCATGGATCTGACAAAAATGGGCATGATCCAGCTGCAGAACCCTAGCCACCCCACGGGGCfTACTGTG 
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C^GGCC^C(^GATGCGGCTGGCCGGGACTTTGTGCGATGTGGTCAT(^TGGTGGACAGCCAGGAGTTC 

CACGCCC^CCGGACGGTGCHH5QCCrGCACCAGC^GATC 

ACTATACITTGGACTTCCTCTCGCCAAAGACCTTCCAG 

GCAAGCCAAGGCGGAGGACCTGGATGACCTGCTQTATGCGGCCGAGATCCTGGAGATCGAGTACCTGGAG 
QAACAGTQCgrGAAGATQCTQQAGACCATCCAGGCCT^ 

ATGGCX3GGGCCGAGGAAGAAGAGGACCGCAAGGOTCGGTACCTCAAGAACATCTTCATCTCGAAGCATTC" 

CAGCGAGGAGAGTGGGTATGCCAGTGTGGCTGGACAGAGCCTCCCTGGGCGCATGGTGGACCAGAGCCCT 

TCAGTCTCCACTTCATTTGGTCTTTCAGCCATGAGTCCCACCAAGGCTGC^ 

TAGGACAGTCTCTCCTGCAGGGAACTCTTCAGCCACGTGGAGGGCCCGAGGAGCCAACTCTGGCTC 

TGGGCGGCACCCTGGGGTGGCTGAGGTGAAGACGGAGATGATGCAGGTGGATGAGGTGCCCAGCCAGGAC 

AGCCCTGGGGGAGCCGAGTCCAGCATCTCAGGAQGGATGGGGGACAAGGTTGA 

GGCCTGGGACCCCGACTCGAAGCAGCGTCATCACCAOTGCTAGGGAGCT 

TGCCGAGCAGGTGCCACCCCCAGCT^AGQCTGGCC^ 

CCGCCTGAQAAGCATCTGGGCATCTACTCCGT^ 

CGTCTTCCGTGACCTCTGQCCTCCACGTGCAGCCTGCCCTGGCTGTCTCCATGGACTT 
OkSGGCTGCTGCCCCAGGGCOTC&TCCAGAQG 

AAGTCAGAGAGC03GACC7VTCGGAGAGCAGTGCAGCGTGTGTGGGGTCGAGCTTCCT 
TGGAGC^GCACAGQAAGCTGG&CAGTGGQATGAAGACGTACGGGTGC 

GGATAGTTTGCGGCTGAGAATGCACITACTGGCTCATTCAGCGGGTGCCAAAGCCTTTGTCT 

TGCXSGTGCACAGTTTTCGAAQGAGGATGCCCTGGAGAC^ 

CCGTCTTCTGTCTGCTGTGTGGGAAGCGCTTCCAGGC^ 

CGCGGGCGTGCGCAGCTACATCHX3C^GTGAGTGCAACCQC^ 

CACCTGCGCTCACATAGAGGCGACCACCCCTACX3AGTGTGAGTTCTC 

gcacactcaagagccacaarcgcatccacacgggtgagaaaccctacgagtgcaatggct 

gttcagcctcaagcatcagctggagacgcactatagggtgcacac^ggtgagaagccctttgagtgtaaq" 

otctgccaccagcgctcccx3ggactactcggccatgatcaagcacot 

CCTACC^GTGCACCATCTGCACAGAGTACre^ 

CAAGCCCGAGGAGATCCCGCCCGACTGQAGGATAGAGAAGACGTACCTCTACCTGTGOT 
GAGGCCC«CX3GCGGTGGAGCCGAGa3GGGAGCCAGGAAAGAAGAGTTGGAGTGAGATGAAGGAAGGACTA 



TPDP1 



SEQIDNO:114 

>gi | 6005899 |ref|NM_007111.1| Homo sapiens transcription factor Dp-1 

(TFDP1) , mRNA . 

GGAATTCCGTAGCTATTGATTTCCCX3GATCTGGT^ 
GGAGAACTCAAGGTCTTCATAGACCAGAACCTTAGTC^ 

ACCCCTCCACCGTCAACCCGCTCGGGAAGCAGCTCTTGCCAAAAACCTTTGGACAGTC 

TGCCCAGCAAGTGGTAATTGGTACGCCTCAGAGACCGGCAGCGTCAAACACCCTGGTGGTAGGA^ 

C^CACCCCCAGCACTCACTTTGCCTCTCAGAAC^G 

GCAACAGGAAAGGAGAGAAGAATGGCAAGGGCCTACGGCATTTCTCCA 

GAGGAAAGGGACCACTTCCTACAACGAAGTGGCAGACGAGCTGGTTO 

cacatcttaccaaacgagtcagcttatgaccagaaaaacataagacggcxscgtctac^ 
tgctaatggccatgaacatcatctcgaaggagaagaaggagatcaa 

ggctcaggaatgtcagaacttagaggtggaaaqac^gaggagacttqaaagaataaaacag;^^ 

CAACTTCAAGAACITATTCTAGAGCAAATTGCCT 

AGCAGGCCAGCCGGCC^CCQCraCCCAA 

GAAGACGGTCATO^CTOCAGCATCTCGAATGACAftATTTG 

GAAATCCACGATGACATAGAAGTGCTGAAGCGGATGGGC^TGGCTTGCGGGCTGGAGTCGGGGAG 
CTGCCQAAGACCTTAAAATGGCCAGAAGTCTGGTC^ 
TCAGGGAACTGTTGGAGGCGTGTTCATCACGACH3GCAGGTTCCACGTCT 
AGTQACCTGACCAACGGTGCAGATGGGATGCTGGCGACAAGCTCCAATGGG^ 

GGGTGGAGACTCCGGTGTCCTACGTCGGGGAGGACX3ACGAGGAGGACX3ATGACTTCAACGAGAATGA^ 
GGACXjAOTGACGTCCTCCGCACTTCAGATTCGGCTTC^GGAAAACGTTTAGCGAAAAGAAACTT^ 
TAATGTGGGTTTTCTGTTTCCTTTTC^ 
GCACCTCTGATAAGCAAGGATTGTTTCCCGTAGATTAGGA 



SAP 30 



SEQIDNO:115 
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>gi| 4506782 |ref |NM_003864 . 1 | Homo sapiens sin3 -associated ~ 

polypeptide, 3 0kD (SAP3Q) , mRNA 

CCCCCATGTGACAGTGACGGGGTCCCCGCTCCAGGAGACGCYCGAGTCTGCGTCCCGGCCCTCAGCACTG 

TCCACTGTTTCGGTGCGAGCAQAGACCAQCAGGCCCGGGACAGTTGGTGTTTGGCCGTGCCGCTGTCTAA 

CITGGTGTGGAGAGTGAATTGCCGCTGCCGGAGCGGAGAGAGGCX^AGCGGCCAGGA 

TGTCAGCGCCGGCCTCGGGAGCTCXKSAGACATGA^CGGCTTCACGCCTGACGAGATGAGCCGCGGCGGGG 

ATGCGGCCGCCGCAGTGGCCGCAGTGGTCGCTGCCGCGGCCGCCGCCXjCCTCGGCGGGGAACGGGACCGQ 

cgogggcactogggctgaggtgccggqcgcgggggcggtctcagcggctgggcccccxsggggcggccggg 

ccgggccccgggcaactgtgctgcctgcgggaggatggtgagcggtgcggccxsggcggcaggca^cgcca 

gcttcagcaagaggatccagaagagcatctcccagaagaaggtgaagatcgagctggataagagcg^ 

gcatctttacatatgtg^ttatcataaaaacttaattcagaqtgttcx3aa^(^gaagaaagagaaaaggg 

agtgatqatqatggaggtgattcticctgttcaagatat^ 

aagtaaatacacttaggagatacaaaagacacttcaagctaccaaccagacc^ggacttaataaagc^ca 

acttgttgagatagttggttgccactttaggtctact 

atctactcagtgaagaatgagaaqaacaartcagatctgaftggttc 

QQAftTTGAGACTAATAACTTGGATGTTAACACTO 

TATTTTTTCTACAGAGGATTTTCTCTGATTTTATTTTCTTTGTTTCTGACT 
TCATATAAAATGAGCTTTCCTAAATTAAATCTATTTTAAATAAAGGTTATTACT 

AAAAA 



SAP1B 

SEQIDNO:116 

>gi 1 12056471 1 ref |NM__005870 . 2 | Homo sapiens sin3-associated ~~ 

polypeptide, 18kD (SAP18) , mRNA 

AGGTTTQAACTGACTTTATTATTTTGTAAATGTGAA^ 

CTTTTGTTTGTCATGGATTTCCACTGTCTGAAACGGCTCTGAGCACGCTTQAAGCCCTCGGTTTCCCTGT 
TCGCTTTTGAATGTTTCAQTTTTAGTTATTO 

TCTACCGAGTAACAGCACAAAAACAGAGTGAGGGCTCAGGAAAACAAAACA 
AAAGAC^AAAAAAAAAAGCTAAGCATCTGTGGCTGAAATCT^ 
ACAGCACAGGAAAATTTATTTTTTAACAGTCGTGAGTT^ 
AACAACCGTCTCCTTTTTAAAAGTCTCTTTO 

ACCCAGTGCCATCGAAATGTTCAAGTGAAAAATATTTATACATTTTATACTTAGGCGAGCGTCTTO 

CCGTAGGAGGAAGATGGCGGTGGAGTCGCGCGTTACCCAGGAGGAAATTAAGAAGGAGCCAGAGAAACCG 

ATCGACCGCGAGAAGACATGCCCACTGTTGCTAOGGGTCTTCACCACCAATAA.CGGCCGCCA 

TGGACGAGTTCTCCCGGGGAAATGTACCGTCCAGCGAGTTGCAGATCrrACACrTGG 

GA&AGAACTGACAAGCTTAGTAAAAGAAGTCTACCCAGAAGCT 

QCAATCGTTTTTACAGATGTTAAAAGAC 

GAAAGGGGACTGATGATTCCATGACCCTGC^GTCGCAG 

AATTACCCCTCCAAATCGGGCACCACCTCCTTCAGGGCGCATGAGACCATATTAAATTCrrATTTACTATT 



AAGCCTTTAAATTCTAAACAAATTATAATGCATCATCTATTTAGGAGTTAGATTTGGATGTGCTATTGTA 
JTCATTAGGAATAGTCT 

TAAAACTGTACTGTTAAATATATGTGTGTAATC _j 



RBBP7 



SEQIDNO:117 

>gi | 13259504 | ref |NM_002893 . 2 | Homo sapiens retinoblastoma binding 

protein 7 (RBBP7) , mRNA ^ , -• 

GCCTCGTCAGCTGCCTGGGCGGGCTGGGAGGCGCGGGTTGAAAAGTCTCGTTCCAAGTTTGGAGAGAGAG 

AGAAGAGCX3CCTCAGACCTCGGTACCCGCGAGCGGGGAGGAGGCAGGAAAGAAGGACGCGGCGTCTGGGG 

AGCACCCAGGCAGCj^GACXX^GCCCGGGCTTTCGACAGTGGGGAGTGTGACGCGCTTGGGAAAGGCAGQ 

AGCGCCAGCGGTCGGGCTGCTCTTGGCTAACX3AGAGGAGTCCGAGGCGGCX3GCGAGGGGCGAACGACCCG 

AOaCAAGATGGCGAGTAAAGAGATGTTTGAAGATACTGTC^ 

ATCTGGAAGAAGAATACACCGTTTCXftTATGACCTGGTTAT^ 

CCGTTCAGTGGCTTCCTGAAGTGACTAAACCTGAAGGAAAAGATTATGCCCTTCATTGGCTAGTGCTGGG 
GACTCATACGTCTGATGAGCAGAATCATCTGGTGGTTGCTCGAGTACATATTCCCAATGATGATGCACAG 
TTTGATGCTTCCCATTGTGACAGTGACAAGGGTCAATTTGGTGGCTTTGGTTCTGTAACAGGAAAAATTG 
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AATGTGAAATTAAAATCAATCACGAAGGAGAAGTAAACCGTGOTCGTTAC^TGCCGCAGAATCCTCACAT 
_ CATTGCTACAAAAACACC^TCTTCTGATGTGTTGGTT^ 
CCAAGTGG^GAATGTAATCCTGATCTCAGATTAAGAGGTCACCAQAAGGAAGGCTATGGTCTCTCCTGGA 
ATTCAAATTTGAGTGGACATCTCCTAAGTGCATCTGATGAC^ 
AGGACCAAAAGAAGGC.EAAATTGTGGATGCTAAAGCCATCTTT^ 
GTGGCCTGGCACCTQCTGC^CGAGTCATTGTTTGGAT^ 
ACACCAGGTCCAATACCACCTCCAAGCCGAGTC^ 
CTCATTCAATCCCTACAGCGAATTTATTCTAGCC^ 
CTGCGTAACTTAAAATTAAAACTCCATACCTTCGAATCTC 
CTCCACATAATGAAACTATTCTGGCriTCAAGTGGTA 
AArTGGGGAAGAACAATC&GCAGAAGATGCAGAAGATGGGCCTCCA 
CACACTGCTAAQATTTGAGATTCTAGCTGQAACCCCAATC 
ATAACATCATGCAGATATGGC&AATGGCTGAAAATATTTA 

CX1AACTQGAGGGACAAGGATCTTAAACCCAAAGTACGAGAAATGTTTCTGTTGAATGTAATGCT 
ATGCTTt^TTTATCAAGCGCCAAAAAGGCATTGTAT^ 

TTTATCCTCTGATTCTAGCACTTTCAAGTGAGCTGTTGCGTACTGTATC^TATTGTAGCTATTAGGGAA^ 
AGAAGAATGTTGCTTAAGAAAGAACATCACCATTGATTTTAAATACAAGTAGCAGGGTATTGCC 
TCAACTGTTTTAAGTCCTCATTTTCTCAAACTAAGTGCTTGCTGTTCCCAAAT^ 
ACACTTTTTCCTTCCAACACTTCTTGATTCGC 



RBBP4 



SEQIDNO:118 

>gi (5032026 |ref|NM_005610.1| Homo sapiens retinoblastoma binding 
protein 4 (RBBP4) , mRNA 

CGCGCGC^CAGAGC^QCTCTTQCAGCCTCCCCQCCC ~ 

CTCGCCTGCCCGCCATGGCCGACAAGGAAGCAGCCTTra^ 

GGAATACAAAATATGGAAAAAGAACACCCCTTTTCTTTATGATTTC 

CCCA0CCTAA(nX3CCCAGTGGCTTCGAGATGTAACCAQACCAQAAGGQAAAQACT " 

TTGTCCTGGGGACACACAC^TCGGATGAACAAAACCATCTTGTTATAGCCA^ 

TGATGCTCAGTTTGATGCGTC^CACTACX3ACAGTGAGAAAGGAGAATTT 

GGAAAAATTGAAATAGAAATCAAGATCAACCATGAAGGAGAAGTAAACAGGGCCCGTTATATGCCCCAGiT^ 

ACCCTTGTATCATCGCAAGAAAGACTCCTTCCAQ^ ~ 

TAAACCAGATCCTTCTGGAGAGTGCAACCCAGACT ~ 

CTTTCTTGGAACCCAAATCTCAGTGGGCACTTACTO 

ACATC^GTGCCQTTCCAAAGGAGGGAAAAGTGGTAGATGTO 

AGTAGAAGATQTTTCCTQQCATCTACTCC&TGAGTCTCTC 

ATGATTTGGGATACTCGTTCAAACAATACTTCC^^ 

TGAACTGCCTTTCTTTCAATCCTTATAGTGAGTTC^ ~~ 
CTTGTGGGATCTGAGAAATCTGAAACTTAAQTTGCATTCCT^ 

ATTTAAGTAAAATTGGAQAGGAACAATCCCCAGAAGATGCAGAAGACGGGCCACCAGAGTO 

TC^TGGTGGTC^TACTGCCAAGATATCTGATTTCTCCTGGAATCCCAATGAACCTO 

GTATCAGAAGACAATATCATGCAAGTOTGGCAAATGGCAGAGAACATITATAATG^ 

GAAGCGTGGATCQAGAAGGACAAGGGTCCTAGATATGTCTTTACTTGTTGTGATTTTAG ~ 
TrCTTCTCAACC(nX^QAGTGATTTAA(^C^ 

ATAGGTACCACCGATAATGCTATTAGCCGAAACCGTGGGTTTTTCTAAATATTAATAGGGGGG 

CAACAAAQCCACAGACTTAACGTTGAAATTTTCTTCAGGAATTTTCTAG^ 

ACAGAAAGGGGAATATTATGTGTGATTATTTTTCTTCT 

TAAGTAAAGGCTAGAGTGAGTAAGGAATAGAGCGAAATGAGGTAGGTC 

CTGAAAGATGTCACTTTTATTCAGGAAATAGGGGGAGTTCAAGTCGTATAGATTCCT 

GACACCTGACITTCCAGGATGCACATTTTCATACGTAGACCAGTTTCCT 

AAAACAACACGTTCCTCTTTCCCCATATATTC^ 

TCATGTTGTTTATTTCCTGTCTGTGAAATGGTGTTTTTTTTTTTGTTO ~ 
AACTTGGGACCACCAAGTTGTAAAGATGTATGTTTTTACCTGACAGTTATACCACAGGTAGA 
TTGAGAAGAGTGAATCAATAACTTGTATTTGTTTTAAAAATTAAATTAATCCrrTC ~ 
TTTTTTTAGGAGTTAQTCCTTGACC^^ 

AGGCCTGTXACTCTCCATGACTAACTQTGTAAGTGCTTAAAATGGA ~ 
AAAA 1 : 
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RBI 

SEQIDNO:119 

gi (4506434 | rief |NM_000321. 1 1 Homo sapiens retinoblastoma 1 (including 

osteosarcoma) (RBI) , mRNA 

TTCCGGTTTTTCTCAGGGGACGTTGAAATTATTTTTGTAATOGGAGTCGGGAGAGGACGGGGCGTGCCCC 

QCGTGCGCXSCGCGTCGTCCTCCCCGGCGCTCCTCCACAGCTTOCTGGCTCCCGCCXBCGGAAAGGCGTCAT 

QCa5CCCAAAACCCCCCGAAAAACGGCCGCCACCGCCGCCGCTQCCGCCX3a^^ 

CCGCCGCCCCCTCCTGAGGAGGACCCAGAGCAGGACAGTOGCCCGGAGGACCTGCCTeTCGTC^GGCTTG 

AGTTTGAAGAAACAGAAGAACCrGATTTTACTGCATTATGTCAGAAATTAAAGATACCAGATCATGT 

AGAGAGAGCTTGGTTAACTTGGGAGAAAGTTTCATCTGTGGATGGAGTATTGGGAGGTTATATTCAAAAG 

A^AAAGGAACTGTGGGGAATCTGTATCTTTATTGC^CGAGTTGACCTAGATGAGATGTCGTTCAOTTTAC 

TGAGCTACAGAAAAACATACGAAATCAGTGTCCATAAATTC^ 

TACCAAAGTTGATAATGCTATGTCAAGACTGTTGA 

TTQGAAAGGACATGTGAACTTATATATTTGACACAACCCAGCAGTTCQATATCTACTGAA^TAAATTCTG 

CATTGGTGCTAAAAGTTTCTTGGATCACATTTTTATTAGCTAAAGGGGAAGTATTACAAATGGAAGATGA 

TCTGGTGATTTCATTTCAGTTAATGCTATGTGTCCTTQAOTATTTTATTAAACTCTCACCTCG 

CTCAAAGAACCATATAAAACAGCTGTTATACCCATTAATGGTTCACCTCGAACACCCAGGCGAGGTCA 

ACAQGAGTGCACGGATAGCAAAACAACTAGAAAATGATAOVAGAATTATTGAAGTTCTCTGTAAAGAACA 

TGAATGTAATATAGATGAGGTGAAAAATGTTTATTTCAAAAATTTTATACCTT 

CTTGTAACATCTAATGGACTTCCAGAGGTTGAAAATCTTTCTAAACGATACGAAGAAATTTATCTTAAAA 

ATAAAGATCTAGATCGAAGATTATTTTTGGATCATGATAAAACTCTTCAQACTGATTCrrATAGAC^GTTO 

TGAAACACAGAGAACACCACGAAAAAGTAACCTTGATGAAGAGGTGAATATAATTCCTCCACACACTCCA 

GTTAGGACTGTTATGAACACTATCCAACAATTAATGATG^^ 

AAAATCTGATTTCCTATTTTAACAACTGCAGAGTGAATCCAAAAGAAAGTATAOTGAAAAGAGTGAA 

TATAGGATACATCTTTAAAGAGA7ATTTGCTAAAGCTGTGGGACAGGGTTGTGTCGAAATTGGATCACAG 

CGATACAAACTTGGAGTTCGCTTGTATTACCGAGTAATGGAATCCATGCTTAAATCAGAAGAAGAACGAT 

TATCC^TTCAAAATTTTAGCAAACTTCTGAATGLACAACATTTTTC^ 

TGAGGTTGTAATGGCCACATATAGCAGAAGTACATCTCAGAATCTTGATTCTGGAACAGATTTGTCTTTC 

CCATGGATTCTGAATGTGCTTAATTTAAAAGCCTTTGATTTTTACAAAGTGATCGAAAGTTTTATCAAAG 

CAGAAGGC^CTTGACAAGAGAAATGATAAAACATTTAGAACGATGTGAACATCG^TCATGGAATCCCT 

TGCATGGCTCTCAGATTCACCTTTATTTC 

CACCTTGAATCTGCTTGTCCTCTTAATCTTCCTCTCCAGAATAATCACACTGCAGCAGATATGTATCTT 

CTCCTGTAAGATCTCCAAAGAAAAAAGGTTCAACTACGCX3TGTAAATTCT 

AGCAACCTGAGCCTTCCAGACCCAGAAGCC&TTGAAATC^ _ 

TATCGGCTAGCCTATCTCCGGCTAAATACACTTTGTGAACGCCTTCTGTCTGAGCACCCAGAATTAGAAC 

ATATCATCTGGACCCTTTTCCAGCACACCCTGCAGAATGAGTATGAACTCATGAGAGACAGGCATTTGGA 

CCAAATTATGATGTGTTCCATGTATGGCATATGCAAAGTGAAGAATAT^ 

GTAACAGCATACAAGGATCTTCCTCATGCTGTTCAGGAGACATTCAAACGTGTTTTGATCAAA^ 

AGTATGATTCTATTATAGTATTCTATAACTCGGTCTTCATGCAGAGACrrGAAAACAAATA 

TGCTTCCACCAQGCCCCCTACCTTGTCACCAATACCTCAGATT 

TCACCCTTACGQATTCCTGGAGGGAACATCTATATTTCACCCCTGAA 

GTCTGCCAACACCiV^CAAAAATGACTCCAAGATCAAG^ 

TTCTGAGAAGTTCCAGAAAATAAATCAGATGGTATGTAACAGCGACCGTGTGCTCAAAAGAAGTGCTGAA 

GGAAGCAACCCTCCTAAACCACTGAAAAAACTACGCTTTGATATTGAAGGATCAGATO 

GTAAACATCTCCCAGGAGAGTCCAAATTTCAGCAGAAACTGGCAGAAA 

GCAAAAGCAGAAAATGAATGATAGCATGGATACCTCAAACAAGGAAGAGAAATGAG 

GGTGGACACTGTGTACACCTCTGQATTCATTGTCTCTCACAGATGTGACTGTATAACTTTCCCAGGTTCT 

GTTTATGGCCACATTTAATATCTTCAGCTCTTTT^ 

GAGTCCTAAGCCACTTGAAATGTTAGTCATTGTTATTTATA 

CATTTAAAAAGTTGTAGCAGATTGTTTCCTCTTCCAAAGTA 

TGGCCCTAGAGTGGGAGTCCTGATAACCCAGGCCTGTCTGACTACTTTGCCTTCTTTTGTAGC^TATAGG 

TQATQTTTGCTCTTGTTTTTATTAATTTATATGTATATTTTTTTAATTTAACATG^ 

TGTGTCCTATCTATCTTCCAAATGCAATTTGATTGAC 

GCAAAAATGGATATTATTAGAAATTAGAAAAAAATTACTAATTTTACACATTAGATTTTATTTTACTATT 

GGAATCTGATATACTGTGTGCTTGTTTTATAAAATTTTGCTTTTAATTAAATAAAAGCTGG 

ATAACCATATGATACTATCATACTACTGAAACAGATTTCATACCTCAGAATGTAAAAGAACTTACTGATT 

ATTTTCTTCATCCAACTTATGTTTTTAAATGAGGATTAT^ 

ATCACTGAATTTATAAAGTACCCATCTAGTACTTGAAAAAGTAAAGTGTTCTGCCAGATCTTAGGTATAG 

AGGACCCTAACACAGTATATCCCAAGTGCACTTTCTAATGTTTCTGGGTCCTGAAGAATTAAGATACAAA 



TTGCATOTCAAAATTATTCTGCCCTCCTTAATTTGGGAAGGTTTGTGTTTTCTCTGGAATGGTACATGTC 
TTCCATGTATCTTTTGAACTGGCAATTGTCTATTTATCTTTTATTTTTTTAAGTCAGTATGGTCTAACAC 
TGGCATGTTCAAAGCCAGftTTATTTCTAGTCCAAAATTAC^^ 
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TTAATGTTTCTATCTQATTTTGTGCAA^^ 

TCCCCTCCCCTACACCTAAAGGTGTATTTAAACTAT 

TTAj^ 

'iVrrTAAAAAGAAATCTGGTCTTQTTAGAAAACAAAACT 

CTATTTTGAGkGTTATTTTGATAACAATGACACTAG 

GAATATCATACAAATCAGTTAGTTTTTAQGTC;^^ 

ACATTAGAATTAGTQCCAGAATTTTAQGAACTTCAGAGATCGTGT^ 

AGATATTATTGCTTTATTGCTTTTTTGTATTOGTTAAAACTGT^ 

TCTAC^TTAATAGTTTGTCTATTTTAAAATAAATTAGTTGTTAAGAGTC 



MEN1 



SEQIDNO:120 

>gi | 4557744 | ref | NM_000244 . 1 1 Homo sapiens multiple endocrine 

neoplasia I (MEN1) , mRNA 

GGTGTCCGGAGCCGCGGACCTAGAGATCCCAGAAGCCACAGCGCAGCGGCCCGGCCCGCCACTATTTCCA 

GGCTCTGCGGGGCAGGGGCCGCTOCCCACroCCCGCCGCC^TGGGGCTGAAGGCCGGCCAGAAGAro 

TTCCCGGTGCGCTCCATCGACGACGTGGTGCX3CCTGTTTGCTGCCGAGCT 

TGGTGCTCCTTTCCTTGGTGCTGGGCTyCGTGGAGCATT^ 

03TTCCa3AGCTCACCTTCCAGCCCAGCCCCGCCCCCGACCCGCCTGGCGGCCT 

GCCGACCTGTCTATCATCGCCGCCCTCTATGCCCGCTTCACCGCCCAGATCCGAGGCGCCGTC 

CCCTCTATCCTCGAGAAGGGGGTGTCTCCAGCCGTQAGCTO 

C^GCCTC^GCCGCTCCTACTTCAAGGATCGGGCCCACATC 

AAATTGGACAGCTCCGGTGTQGCCTTTGCTGTGGTTGGGGCCTGCCA 

ACCTCGCCCTGTCTGAGGATCATGCCTGGGTAGTGTTTGGGCCCAATGGGGAGCAGACAGCTGAGGTCAC 

CTGQCACGGGAAGGGCAACGAGGACCGC^GGGGCGAGACAGT^ 

CTGTACCTGAAAGGATCATACATGCGCTGTGACCGGAAGATO 

ACCCTTCCATTGACCTGCACACCGACTCX3CTGGAGCTTCTGCAGCTGCAGCAGAAGCTGCT 
CTATGACCTGGGAC&TCTGGAAAGGTACCCCATGQCCTTAQGGAACCT 

CCCACCCCTGGCCGGCCAGACCCACTCACCCTCTACCACAAGGGCATTGCCTCAGCCAAQACCTACTATC 
GGGATGAAC&CATCTACCCCTACATGTACCTGGCTGGCT 

CCTGCAQGCCTGGGCXK^CACGGCCACTGTCATCGAGGACTACAACTACTGCCGGGAAGACGAGGAGATC 

TACAAGGAGTTCTTTGAAGTAGCCAATGATGTCATCCCGAACCTGCTGAAGGAGGCAGCGAGCTTGCTO 

AGGCGGQCX^GGAGCGGCOGGGGGAGCAAAGCCAGGGCACCCaGAGGCAAGGTTC 

TGAGTGCTTCGCCCACCTQCTGCGATTCTACGACGGCATCTGCAAA 

GTGCTGCACQTGGGCTGGGCCACCTTTCTTGTGCAGTCCCTAGGCCGTT 

AGGTGCGCATAGTGAGCCGAGAGGCCGAGGCGGCCGAGGCCGAGGAGCCX3TGGGGC^ 

AGGCCX3GCX3GCGGGGCCCACGGCGGGAGTCCAAGCCAGAGGAGCCCCCGCCGCCC^GAAGCCAGCACTG 

GACAAGGGCCTGGGGACCGGCCAGGGTGCAGTGTCAGGACCCCCCCGGAAGCCTCCTGGGACTGTCGCTG 

GCACAGCCCGAGGCCCTGAAGGTGGCAGCACGGCTCAGGTGCCAGCACCCGCAGCATCACCACCGCCGGA 

GGGTCCAGTGCTCACTTTCCAGAGTGAGAAGATGAAGGGCATGAAGGAGCTGCTGQTGGCCAC^ 

AACTCGAGCGCGRTGA^GCTGCAACTCACGGGACAGTCGCAAGTGCA 

CCCCTAGTGACTACACTCTGTCTTTCCTCAAGCGGCAQCG 

ACCGCTTQTGGGQACCCAGGCTCCXiCCTTAGTCCCCCAACTCTGAGCCCA^ 

GGGGACAGGCCTCACCTCTACCCAAACCCTAGGT^ 

TTTTCTCC^GCT^G^CCCAGGGCTCTGCCCCAGTCGTTAGAATATAGGTCTCTTC^ 

GCCGGCCAATGGAAACCTCACGCTGGQTCCTAATTACCAGTCTTTAAAGGCCCAGCCCGTAGA 

GCTCCTCCTCGGAACCGCTCACCTAGAGCCAGACC^CGTTACTCAGGGCT 

TGAGGTTTCATOCTTAAC^CAAGGGAGCACAGGTCCCACC 

CCCTAGG^GTATATTTCCGCACTTCAGAATTCCATATCTTGCGAATCCA^ 

TCAGTCCTGCTTCCAGAATTTGGAAATCCTAGTTTCCTCTCCTTCGTATCCCGA 

TCCX3CCCCCAGCCTATGAGCATCCI^GCCCCGCCCTCTTTC^ 

GACCTCCCTTCCGACCCTCTGGGAACCTCCCAGAGGTCCAGCCCATCTCGGAGGATCCCGGAGGAAATCT 
GC&GAGGGGTTAGGAGTGGGTGACAAGAQCCTGATCTCTTC^ 

TCCAAQAAAGATQAATACATTTTGTTAAAAAAAAAAAAAiyAA 
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Table 5 His tone Acetyl tranf erases . 



GCN5/PCAF Family. 



gong 

SEQIDNO:121 

>gi | 4503954 |ref |NM_001487 . l| Homo sapiens GCN5 general control of 

amino-acid synthesis 5-like 1 (yeas.t) (GCNSLl) , mRNA 

CAGCGQGCACGTGACATGGCCCCGGGGAGCCGAGGTGAGCGTCCAGCTTCCGGAGCCGGAGGGGGCCCGG 
CX5TACCCAGCX:<X:C&GCCa^^ 

GAACGCAAGGAGCTGCAGGAAAAGAGGAGGCGAGAGGCTAT(^CTGCAGCX3ACCTGCCTQACAGAAGCTT 
TGGTGGATCACCTCAATGTGGGTGTGGCCCAGGCCTAC^TGAACCAGAGA^ 
GACCCTACAQGTCC^GGCTGCCCAATTTGCCAAGCA^^ 
AACCAGGCACTCAAGGAAATTGGGGATGTGGAGAACTGGGCTC 

TTGCCACTGCACTGGAATATGTCTACAAAGGGCAGCTGCAGTCTGCCCCTTCCTAGCCCCTGTTCC 
CCAAACCCTATCCCTCCTACCTCACCCGCAGGQGGA 

AGCCTCC 

GCN5L2 



SEQIDNO:122 

>gi | 10835100 | ref |NM_021078 . 1 | Homo sapiens GCN5 general control of 

amino-acid synthesis 5-like 2 (yeast) (GCN5L2) , mRNA 

CCX5CTCTCCX5CTGCGGGGGAGGCCATGGCGGAACCT 
CCOSGCCCCOTCAGTCCCC&GCCCCTG 

TCCGACTCCCACCCCGQCACCAGCCCCTGCCCCAGCTGCAGCCCCAGCCGGCAGCACAGGGACTGGGGGG 

CX:CGGGGTAGGAAGTGGGGGGGCCGGGAGCGGGGGGGATCCGGCTCGGCCTGGCCTGAGCCAGCAGCAGC 

GCXSCCAGTCAGAGGAAGGCGCAAGTCCGGGGGCTGCCCCQCGCC^ 

CTCGGCTTGCAAGGCCAATGGAACCTGTAAGTGTAATGGCTGGAAAAACCCGAAGCC^ 

CGCATAGATCTOCAGCAGCCAGCTGCCAACCT^ 

ACCACGTATCCCACTTGGAGAATGTGTCAGAGG&TGAGATAAACTO 

GGAGAATCTCTTCATGTCTGTTCACAAGGAAGAGGACACAGACACCAAGCAGGT 

AAGCTACTGCGGAAATQCATCCTGCAGATGACCCGGCCTGTGGTGGA 

TTGAGAAACCTAATATTGAGCAGGGTGTGCreAACTTTGTGCAGTACAAG 

GGAGCGGCAGACQATGTTCGAGCTCTCAAAGATGTTCTTGCT 

CCTGCCCAGTTTCGGCAGAGGTCTCAGGCTGAGGACX3TGGCTACCTACAAGGT 

TCTGTTACTGCCACGTGCCCCAGAGCTGTGATAGCCTCCCCCKjCTACGAAACCACTCATGTCTTTGGGTO 
AAGCCTTCTCCGGTCCATTTTCACCGTTACCCGCCGGCAGCTGCTGGAAAAGTTCCGAGTGGAGAAGGAC . 
AAATTGGTGCCCGAGAAGAGGACCCTCATCCTGACTCACTTCCCCAAATTCCTGTCCATGCTGGAGGAGG 
AGATCTATGGGGCAAACTCTCCAATCTGQGAGTCAGGCOT 

GGTTCCCCGGCCAGCTTCAGTCAGTGCAGCGGTTGTTCCCAGCACCCCCATCTTCAGCCCCAGCATGGGT 
GGGGGCAGCAACAGCTCCCTGAGTCTGGACT^ 

TCC(^GAGAACCTGACCJCTGGAGGATGCCAAGCGGCTCCGTQTGATGGQTGACATCCCCATGGAG 
CAATGAGGTCATGCTGACCATCACTGACCCTGCTGCCATGCTGGGGCCTO 

AATGCGGCCaSGGATQAGACAQCCCQCCTGGAGGAGCGCCGCGGCATCATCGAGTTCCATGTCATCGG^ 
ACTCACTGAOGCCCAAGGCCAACCGGCGGGTGTTGCTGTGGCTCGTGQGGCTGC^GAATGTCTTTTCCCA 
CX^GgroCTCOSC^TGCCTAAGQA 

TTGATGAAGGATGGGCXjGGTCATCGGTGGCATCTGCTTCCGCATGTTTCCCAC^ 
TTGTCTTCTGTGCTGTCACCTCXxAATGAGCAGGTCAAGGGTTATC 

GGAGTAT(^CATCAAGCACAACATTCTCTACTTCCTC^CCTACGCCGACGAGTACGCC^ 
AAAAAGCAGGGTTTCTCCAAGGACATCAAGGTGCCCAAGAGCCGCTACCTGGGCrACATCAA 
AGGGAGCGACX3CTGATGGAGTGTGAGCTGAATCCCCGCATCCCCTACACGGAGCTGTCCCAGATCATCAA 
GAAGCAGAAAGAGATCATCAAGAAGCTGATTGAGCGC^^ 

CTCAGCTGCTTCAAGGAGGGCGTGAGGGAGATCCCTGTGGAGAGCGTTGCTGGCATTCGAGAGACAGGCT 
GGAAGCCATTGGGGAAGGAGAAGGGGAAGGAGOTGAAGGACCCCGACCAGCTCTACACAACCCTCAAA^ 
CCTGCTGGCCCAAATCAAGTCTCACCCCAGTGCCTGGCCCTTCATGGAGCCTO 
CCTGACTACTACGAQGTCATCOSCTTCCCCATTG^ 

ACTACGTGAGCCX3GAAGCTCTTTGTGGCCGACCTGCAGCGGGTGATCGCC^ 

CCCGGAC^GCXjAGTACTGCCGCTGTGCCAGCGCGCTGGAGAAGTTCTTCTACTTCAAGCTCAAGGAGGGA 
GGCCTCATTGACAAGTAGGCCCATCTTTGGGCCGCAGCCCTGACCTGGAATGTCTCCACCTCGGATTCTG 
ATCTGATCCTTAGGGGGTGCCCTGGCCCC&TOGACCCGACT^ 

CCGGACCCGATCCTGCAGCTCTTTCTGGACCTTCAGGCACCCCCAAGCGTGCAGCTCTGTCCCAGCCTTC 
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ACmTGTGTGAGAGGTCTCCTGGGTTGTOGCCCAGCCCCTCTAGAGTAGCTGGTGGCCA^ 

TGCCCAGCCGTGGTGGCCCCCAGGCCTGGTCCCCAAGAGCTTTGGAGGCTTGGATTCCTGGGPCTGGC CC" 

AGGTGGCTGTTTCCCTGAGGACCAGAACTGCTCATTTTAGCTTGAGTGATTO 

CAGCX^CAAACTGAAGGGGQCCATGCCTTGTCCAGCACTGTTCTGTCAGTCTCCCCCAGGGQTGGGGGGTA 
TGGGGACCATTCATTCCCTGGCATTAATCCCTTAGAGGGAATi^ATAJ^GCTTTTTATTTCTCTG 



PCAF 



SEQIDNO:123 

>gi|6382075|ref |NM_003884 . 2 | Homo sapiens p300/CBP-associated factor 

(PCAF) , mRNA 

GGGGCCGCGTCGACG03GAAAAGAGGCCGTGGGGGGCCTCCCAGCX3CTGGCAGACACCGTO 

GCCGCCGGCACGCACACCTAGTCCGCAGTCCCGAGGAACATGTCCGCAGCCAGGGCGCGGAGCAGAGTCC 

CGGGCAGGAGAACCAAGGGAGGGCGTGTGCTGTGGCGGOSGCGGC^GCGGCTVGCGGAGCCGCrrAGTCTCC 
TCCCTCCreGGGGAGCAG<^CCGCCGCTGrc^ 

agcgagccgggcgagcggcgcgctagggggagggcggggqcggggaggggggtgggcgaagggggcggga 

gggc?gtggkjGggagggtctcgctctcccgactaccagagcccgagggagaccctggcggcggcggcg 

CCTQACACTCGGCXSCCTCCTGCCGTGCTCCGGG^ 

CTGCGGGGCAGGAGCCGGGGCAGGGGCCGGGCCCX3GGGCGCTO 
GC3TCCCCCGCAGGGCTCCCC(^rac^ 

TGGCTGCZAGCGGGCACGGCCGAAGGACCGGGAGGCGGTGGCTCGGCCCGAATCGCCGTGAAGAAAGCG^ — 

ACTATOCTCCGCTCCGCGGGCCAAGAAACTGGAGAAACT^ 

TCTTGTAAATGTAATGGCTGGAT^AAACCCTAACXZCCTCACCCACT 

TAATTGTCAGTCTAAC^GAATCCTGTCGGAGT^ 

GAATGTGTCAGAGGAAGAAATGAACAGACTCCTGGG7VATAGTATTGGATGTGGAATATCT 

GTCCACAAGGAAGAAGATGCAGATACC7UUVCAAGTTTATTTCTATCTATTT 

TTTTACAAAGAGGAAAACCTGTGGTTGAAGGCTCTTTGGAAAAGAAACCCCCATTTC 

TGAACAGGGTGTGAATAACTTTGTGCAGTAG^^ 

GTTOAGTTGGC^AAATGTTCCTAAACTOCATCAACTATTO 

TGCGATCTCCCAATGATGATATTTCTGGATAC^ 

GCCACTVGTTCTGCGAC^GTCTACCTCGGTACXa 

GTCTTCACTGTTATGAGGCGACAACTCCTGGAACAAGCAAGACAGGAAAAAGATAAACT 

AACGAACTCTAATCCTCACTCATTTCCCAAAATCT 

CTCTCCCATCTGGGATCAGGATTTTCT^ 

ATCAATCCACCTCCTGTGGCTGGGACAATTTCATACAATTC^ 

CAGGGAGGAGGAGTCCTGCCTGCAAAGCCTCTTCTGG 

GACTGATTCTCATGTTCTGGAGGAGGCCAAGAAACCCCX^GTTATGGGGGATATTCCGATGGAATTAATC " 

AACGAGGTTATGTCTACCATCACGGACCCTGC&GCAAT^ 

ACTCGGCC^GGGATGAGGCGGCAAGGTTGGAAGAGCX3CAGGGGTGTAATTGAATOT 

TTCCCTCAACCAGAAACCAAACAAGAAGATCCTGATGTGGCTGGTTGGCCT 

CAGCTGCCCCGAATGCCAAAAGAATACATCACACGGCTCGTCTTTGACCCGA 

TAATTAAAGATGGCCGTGTTATTGGTGGTATCTGT^ 

GAATATCACATAAAGCATGAC^TCCTGAACCT^ 

AQAAACAGGKSTTTCTCCAAAGAAATTAAAATACCTAAAA^ 

AGOAGCCACTTTAATQGGATGTOAGCTAAATCCAra 

AAGCAGAAGGAGATAATTAAAAAACTGATTGAAAGAAAACAGQCA^ 

TTTCATGTTTTAAAGATCKjAGTTCGAGAGATTCCT^ 

GAAACCGAGTGGAAAAGAGAAAAGTAAAGAGCCCAGAGACCCTGACCAGCTTTAGAGCACGCT^ 

ATCCTCCZAGCAGGTGAAGAGCCATCAAAGCGCTTGK3CCCTTCATGGAACOT 

CAQGATATTATGAAGTTATAAGGTTCCCCATGGATOTGAAAACCATGAGTGAACGCCT 

CTACGTGTCTAAGAAATTATTCATGGCAGACTTACAGCGAGTCTTTACGAATTGCAAAG^ 

GCTQAGAGTGAATACTACAAATGTGCCAATATCCTGGAG 

GATTAATTGACAAGTGATTTTTTTTCCCCCTCTGCTTCTTAGJ^C TCAC 

AGGT . ~ ■ 



MOZ 



SEQIDNO:124 

>gi 15803097 | reflNM 006766 T] Homo sapiens zinc finger protein 220 



135 



3NSDOCID: <WO 0306896 1A2 I > 



WO 03/068961 



PCT/GB03/00579 



(ZNF.22 0), mRNA ; 

GGCACGAGGTTTGGGGCATCTCCGCGGTCCGGCCCGGGGCCCCGGGAT 

ATAAGATGCACATTTTTCTGCTCTGGAGC03GGAATGAAATATTCTTGAGTTCTTACAACTTTATGACGA 
GACCCATGTGTGGTGCTATTGAGAAATTCATTGGGAAGTTGG^ 

GTTTCTATAGTACAATTGGGQTGGCATTCTGTTTTGTGAAAGGAGGAAGGACTTAGGCCAGAAAACTCAT 

ATGCTATGGTTAACTGGTTCCCAGCCTCCGAGj^TCTTGTTTTCCATGGTGTAAAACTTACTCAGCATCA 

GGATAAGGQATAACGACTCTATGGATATACAGAATCCTTCACC^ 

ACTGAQTGGATTTTGGAGGCCATCAAAAAAGTGAAAAAGCAGAAACAGC^ 

QCAATGOTGTGTCTTCATCCCATGGCTTGGATCGTAAAACTGTTTTAGAACAATTGGAGTTO 

AGATGGAACAATTTTAAAAGTCTCAAATAAAGGACTCAATTCCTATAAAGATCCTGATAATCCTGGGCGA 

ATAQCACTTCCTAAGCCT.CGGAACCATGGAAAATTGQATAATAAACAAAATGTGG^ 

TAAAGCGGGCAQTTGAGGGCTTGGC^GAGTCTGGTGGCTCAACTTTGAAAAGGATTGAACGT 

AGGTCAGA^GGATGTGTCTGCATTATTCGGAGGCAGTGCTGCCTCTGGCTTTCACCAGCAGTTACGATO 

GCTATCAAACGTGCCATTGGCGACGGCAGACTCCTTAAAGATGG^ 

CAACCAACGTGGATGGGAAAGAGAGTTGTGAGTCTCTTTCCTGTTTACCT 

TGAAAAGGATAAGCCGGTTGCTGAACCAATCCCC^^ 

CGAGAAAAGAAGCCAGAGGAACTCATCTCCTGTGCCGACTGTGGCAACAGTGGCCATCCATCCTGTTTAA 
AGTTTTCCCCTGAACTAACGGTTCGAGTGAAGGCCTTACGGTGGCAGTGCATCGAGTGTAAAACATGCAG 
CTCCTGTCGAGATCAAGGCAATU^TGCGGAT/IACATGCTCTTTTGTGATTCATGTGACCGAGGTTTTCAC 
ATGGAGTGTTGTGATCCGCCACTCACCCGTATGCCATU^GGCATGTGGATATGTCAAATATGTCGACCTA 
GGAAAAAAGGACGAAAACTTCTACAAT^GAAGGCAGCACAGATAAAACGGCGCTATACTAATCCAATAGG 
ACGTCCAAAAAACAGGTTAAAGAAACAAAACA03GTATCAAAAGGTCCCTTCAQCAAAGTTCGAACTGGC 
CCTGGAAGGGGTAGGAAACGAAAAATGACTCTTTCCAGCC^ 

ATTTAGAGCGGATAGATGGCTTGGACTTCTGCAGAGATAGCAATGTGTCCTTGAGGTTCAACAAGAAAAC 
CAAAGGGCTCATTGATGQCCTTACCT^AATTTTTT^ 

GTOGTGGACTACTCTQAGCAATATCGAATCAGAAAGAGGGGCAACAGGAAATC^ 
CXI?ACAGACAATCAGGATGGCTGGGATGGCAAACAAGAA^^ 

CATGACTGAGAAAGATATGGAATTATTTCGTGATATCCAAGAACAAGCACTGCAGAAAGTTGGAGTGACT 

GGTCCCCCTOATCCACAAGTCCGCTGTCCCTCTGTCATTO 

ACTCCTCCCCATATCCTCAAGAATACTCAAGGCTGC^ 

TATGAAAAGTAGAACTATTCTGCAGGAGC^CATGAAGAAATO 

ATTTACAGAAAGAATAATATTTCTGTCTTTGAGGTTGATGGGi^ 

TGTGTCTTTTGGCAAAGTTGTTTCTTGACGACAT^AACCCTCTATTAro 

TGTACTAACACAGAATGATGTCAAGGGCTGCCACCTTC 

CAGAAGTACAATGTTTCCTGTATAATGATTCTTC^ 

TCX^TTTCAGTTATTTGTTATCAAAGCGTGAAGGCCfiAGCAGGGTCTCCAGAGAAACCGTTATCT 

GGGTCGTCTTTCCTACATGQCATATTGQAAAAGTGTA^^ 

CAGATCAGCATTAAGAAGTTAAGCAAGTTGACTGGAATCTGCCCT 

ACCTACX5AATGCTGGACTTCCX3TAGTGACCAATT 

CATQGCAAAGCTT<^GCT3AATTTGCGAGCTGTAQ 

ATAGTGTCCAACTCTGTGGTCTCAGAGGAGGAAGAAGAGGAGGCTGAGGAAGGAGAAAACGAAGAGCCAC 
AGTGCCAGGAAAGAGAATTAGAGATCAGTGTGGGAAAGTCTGTGTCTCATGAGAACAAAGAACAAGATTC 
TTATTC^GTAGAAAGTGAAAAGAAACCAGAAQTTATGGCTCCAGTC^ 

GTCCTTCCTCATGATAGTCTTCCTGCAAATAGCCAGCCATCTCXjGAGGGGCCXjCTGGGGGAGGAAGAACA 

GAAAAACCCAGGAACQTTTTGGTGATAAAGATTCTAAACT^ 

GGAACAATATGGAGAATGTGGQGAGAAATCAGAAGCCACCCAGGAACAA 

CTGQTGGCTTCTGAGGAGCAGCCAAGCCAGGACGGGAAACCTGACCTTCCCAAGAGAAGACTCA 

GGGTTGAGCCCTGGCGAGGACAGCTGAAGAAAAGCCCTGAGGCTCTGAAGTGCAGATTAACAQAAGGAAG 

TGAGAGGCTGCCCXX3T(XjCTACAGTQAGGGTGACAGGGCTG 

GAGGAQGAGGAGCCGGAAAGCCCTCGGTCAAGCTCGCCACCAATTCTCACAAAGCCCACGCTGAAGCGAA 
AGAAACCATTTCTCCACCGAAGGAGGAGAGTCCGAAAGCGCAAACACCAC7ATAGCAGTGTAGTGACAGA 
AACTATTTCTGAGACCACTGAAGTGTTAGATGAACCTTTTGAAGATTCTGACTCCGAGAGGCCAATGCCA 
AGATTAGAACCCACATTTGAGATa3ATGAAGAAGAGGAGGAAGAGGATGAAAATGAACTTTTCCCTAGAG 
AATACTTCCGTCGTTTGTCTTCX3CAGGATGTACTCAGGTGTCAGTCCTCTTCTAAGAGGAAGTCTAAAGA 
TGAAGjVAGAAGATGAAGAGTCAGATGATGCTGATGACACTCCTATCTTAAAGCCAGTATCTCTTTTGCGA 
AAACQTGATGTGAAGAATTCTCCTCTTGA 

CCAAAGGCAAGAGCCGCAAACCAATCCACTGGAAGAAAAGACCTGGTCGAAAACCAGGATT 

TCGGGAJ^TCATGCCAGTTTCTACTCAAGCATGCQTCATTGAGCCCATCGTTTCCATTCCTAAAGCTGGA 

CGTAAACCCAAGATCCAGGAGAGTGAAGAAACTGTTGAGCCAAAAGAAGACATGCCCCTACCCX3AGGAGA 

GGAAGGAGGAGGAGGAGATGCAAGCAGAGGCAGAAGAGGCTGAAGAGGGTGAGGAAGAGQATGCAGCCAG 

CAGTGAAGTCCC^GCAGCCTCTCGAGCAGACAGCAGCAATAGTCCTGAGACCGAAACCAAGGAGCCTO 

GTGGAGGAGGAAGAAGAGAAGCCCCGTGTCTCAGAGGAGCAGAGGCAGTCAGAGGAGGAGCAGCAGGAAT 

TAGAGGAGCCAGAGCCAGAGGAGGAGGAAGATGGAGCTGCAGAGACTQCCGAGAATGACGACC1ACGACGC 

TGATGATGAGGATGATGGCCACCTGGAGTCCACAAAGAAAAAGGAGCTAGAGGAACAGCCCACGAGGGAA 

GATGTCAAGGAGGAGCCTGGTGTTGAAGAGTCTTTTTTAGATGCTAATATGCAGAAGAGTAGGGAAAAGA 

TAAAGGATAAAGAGGAAACCGAGCTGGATTCCGAAGAGGAGCAGCCTTCCCATGACACX3TCCGTGGTGTC 
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AQAGCAGATGQCTGGGTCTGAGGACGACCACGAAGAAGACTCCCACACTAAGG 

AAAGAGGAGGAAGAGATTCCTCATAQTGAGCTGGATCTGGAAACTGTACAGGCAGTGCAGTCl^ 

AAGAAGAAAGCAGTGAGCATGAGGGCGCCTACCAGGACTGTGAGGAAACTCTTGCGGC^ 

GCAGAGTTACACCCAGQCTGACGAGGACCCTCAGATGTCC^TGGTTGAAGACTGTCATGCGTCAG AACAT 

AATAGCC CTATCTCCTCCGTTCAGTCTCACCCCAGCCAGTCAGTCCGTTCGGTCAGCAGTCCCAACGT GC 

CTGCCCTTGAGAGTGGCTAC^CCCAGATCAGCCCAGAACAAQGA 

CATGGAGACCAGCCCCATGATGGATGTGCCTTCXX3TATCAGACCACTCTCAGCAGGTGGTGG 

TTCAGTGACCTGGGCAGCATTGAGAGCACCACTGAAAACTATGAGAACCCAAGCAGTTACGACTC GA 

TGGGCGGCAGCATCTGTGGGAACAGCTCTTCCCAGAGCRGCTGCTCCTACGGTGGGCT 

CAGCCTCACCCAGAGCAGCTGTGTGGTCACTCAGCAGATGGCC^GCATGGGCAGCAGCTG 

CAQCAGAGCAGCGTCC7VGCCTGCTGCCAACTGCAGCATCAAGTCACCTCAGAGCTGC 

CTCCmGTAACCTVGC^GCAGCAGCCGCC^CCACCGCCTCC^CAGC^CC^ 

ACAACCAGC^CC^CAGCCTCCACt^CCCCAGCAGC^^ 

CXTTCCAC CCCCTVCCCCCTCCCCAGCAGCAGCCCCCGCTGTC^CAGTGTAGTATGAATJ^ 

CAGCTCCTATGATCATGGAGATACCAGAATCTGGAAGC^ 

AGGGGAT TTTGGTGCCGGCAGCTACTCTCAACCATCAGCCACCFrCAGCCT 

ACCAACACC&TTATGGACCCTCATQCCATGCCTTATAGCCATT 

GTCTTTC TCTGTCC^TACAGGACTGGCTCAGC^ 

ACAAQCCA CCATGACGCCACCCCCAAACTTGGCATCCACTACCATGAACCTCA 

TGCAACATGTCTGCCACCAACATTGGGATTCCTCACA^ 

GGCACATTTGCATCCXjCTCGAAGTCTGCGCCAOTGCCOTCTGCXjGCTGCTC 

CCGTAGCCCATCGGCAGTTGCCATGCAGGCTGGCCCTCGCGCACTGGCTGTTCA 

GGGGTTAATCTOATGCCTACTCCCGCCTATAATGTCAAT^ 

ACAGCTAT CteAATQACACyVGCCCATGATGAAGAGCAGTTACCATAG 

AG^CAGT ATCCTATGGAGATGCAGATGGGAATGATGGGGAGCCAGGCCTATAC 

CCTAACCCTCATGGGAACATGATGTACACAGGCCCCTCCCATCACAGCTAC^ 

CCAAGCAGTCACTGAACGGACCTTACATGAGAAGATG^ 

I TATATAAATAAAGGAACCTTTTATACTGACAAACCAGAGAAAAATGGACCTTTTTCCAGTTA/VAATATO 
CTGTAGATTTAGAGGAATTTTTCTTTGGTTTATTTTATTTTTTA 
GgHTCATTTTGTTGTGQGTTTTGGT^ 

TGGATTT GGGGATGGGGAAAC^TGCACAAAATCTTTTCATAATTAAAAAGAGCCTTA 
CCAC7VTGGACAGAATTTGTGTAAAAGTGAATTATCHTTATTTTAAAATGTATGTTTCC 
CAGCTCCGA ATGTTGTCATTTTTAAATGTTATATACATCTCAAGGGTTAACCAGACCOT 
CCAACCTTTCATryCCTACTTCATTCCAGCAGGAGG(^CTTAGGGGA^ 

caaccc^ gctccttaaacttattattatto^ 

AAAATGCT TCTCCTTTTAAAATCCCCTCCAGTCCTCACACACACACACCTCTTGAAACCCTTC CCCAAGA 
ATGTTTCTTTATAGACGGACTTC71TTGAAATC 

TTCTTTTTTAAAATATTCCCACTC^GCACTCAGAGAGACAAAAATACTGTAAG " 
ATCTCAGAGAAAAQCTGTTTGCAATCCAAATCCAGCCITTGGAGGAATAGAGATG 
AAAAGAQGAQATTAACCTCTTGTTTTTTTACC^ 
AGCCTCTTGTTTCTAGTATGTACTTTGAAATGCTAACTGAGTO 

AAACTCAAATAGCAGTCCCCAGTGATTTGCCTCTTAGGTTCTTTCTTAAATTGTTGGTGGATGACT^ 

ATTTTAGTGATTTGAAAAATAACTGACAAACCATTGAAACAGTTTATTTTATGTTGGAAGAGA TGGCGCA 

GATGTGTGTCAGAAGGGAGATCACGQTGTGAGTTTCGTAGCTATTTAAGT^ 

GTATGTCTTTTQAGATCCTGAGTTCATCCCCTGTGAATC^GAGTGCACAAGCACCTCTCCTGTGAGTGGC 
TAATGAGAAGAGGGACAGACCGACCACCAGCACAGTAGGGCAGATCTGGACAGCAGAATGTTATAACGCA 
AGTTCATGTGTTGCTCCC^CTCCATTCTCTTTTCT 

ACTTGCTCCAGGGATAGGTAAAAAAAAAA : 



HBOl 



SEQIDNO:125 

>gi | 5901961 | ref |NM_007067 . 1 | Homo sapiens histone acetyl transferase 
(HBOA) , mRNA 

GCCGCTGCCCGAATCGGAACCX3TCGGGCCGCAGCCGCCGGCAATGCC G CGAAGGAAGAGGAATGCAGQCA 

GTAGTTCAGATGGAACCGAAGATTCCGATTTTTCTAGAGATCTC 

TGGCACATCCCGACGATCTGCTCGAGTCACCCGCTCCTCAGCCAGGCTAAGCCAGAGTTCTCAAGATTCC 

AGTCCTGTTCGAAATCTGGAGTCTTTTGGCACTGAGGAGC CTGCTTACTCT ACCAGAAGAGTO 

GTCAGCAGCAGCCTACCCCAGTGACACCGAAAAAATACCCTCTTCGGC AGACTCGTTCATCTGGTTCAGA " 

AACTGAGGAAGTGGTTGATTTTTCAGATAGAGAAACTAAA AATACAGC TGATC!ATGATGAGTC!ACC?GCY"?T 

CGAACTCCAACTGGAAATGCGCCTTCTTCTC^ 

ATGAGAGCATTGCCAAGGACATGTCCCTGAAGGACTCAGGCAGTGATC TCTCTCATCGCCCCAAGCGCCG 

TCGCTTCCATGAAAGCTACAACTTCAATATQAAGTGTCCTACACCAGGCTGTAACTCTCTAGGACACCTT 
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A(^GGAAAACATGAGAGACATTTCTCCATCTCAGGATGCCCACTGTATCATAACCTCTCAGCTGACGAAT 
GCAAGGTGAGAGCACAGAGCCGGQATAAGCAGATAGAAGAAAGGATGCTGTCTCACAGGCAAGATGACAA 
CAACAGGCATGC^CCAGGCACCAGQCACCAACGGAGAGGCAGCTTCGATATAAGGAAAAAGTGGCTGAA 
CTCAGGAAGAAAAGAAATTCTGGACTGAGCAAAGAACAGAAAGAGAAATATATGGAACACAGACAGACCT 
ATGGGAACACACGGGAACCTCTTTTAGAAAACCTGACAAGCX3AGTATGACTTGGATCTTTTCCGAAGAGC 
ACAAGCCCGGGCTTCAGAGGATTTGGAGAAGTTT^GQCTGCAAGGCCAAATCACAGAGGGAAGCAACATG 
ATTAAAACAATTGCTTTTGGCCGCTATGAGCTTGATACCTGGTATCATTCTCGATATCCTGAAGAATATG 
CACGGCTGGGACGTCTCTATATGTGTGAATTCTGTTTAAAATATATGAAGAGCCAAACGATACTCCGCCG 
GCACATGGCCAAATGTOTGTGGAAACA^ 

TTTGAAGTGQATGGCAAGAAAAACAAGATCTACTGCCAAAAC^ 

'ACC^C^GACATTATATTATGATGTGGAGCCCTTCCTGTTCTATGTTATGACAGAGG 
CTGTCACCTGATTGGATATTTTTCTAAGGAAAAGAATTCATTCCT 
ACTATGCCTC^GTACATGAGACAGGGCTATGQC^ 
TCGAAGAAAAAGTTGGCTCCCGAGAACGTCCACTCTCAGATCTC 
GAAAGAAGTACTTCTCCGCTACCTGCATAATTTTC^ 

GAGACGGCTGTGAATCCTGTGGACATTGTCAGCACTCTGCAAGCCCTTCAGATGCTGAAATACT 

GAAAACACCTAGTTTTAAAGAGACAGGACCTGATTGATGAGTGGATAGCCAAAGAGGCCAAAAGGTCC^ 

CTCCAATAAAACCATGGATCCCAGCTGCTTAAAATGGACCCCTCCCAAGGGCACTTAAAGTGACCTGTCA 

TTCCJGAGCCAGCGAACCCCAGCAGTAGQAATCCGTACCCTAGGQATCTGTCTGTCATTTCTCTGTTGCTC 

TTGTQATTGGCAAGTACAGTATCCTTTGGGAAGGCCATCCCCCT^ 



TATTAGACTTGAGTGCAGGTCTCTCAGCACTGACCCAAGGAGTTCTGTTATGGTACTGTACCTGTCCAGT 
CACTGGTTCTCTCCTGATGTCCTCTCK3CCCCATGAGGTTO 

TTGCCACCTGGTCACCAGACCTCCAAATATGGCTGCCACCACCAGGACCTTTCCAGTTACTCCTTATATG 

TGTGTTCTATGGAGGGGCAGGGAAAAGGTGGCACTTGTG^GTQTGTGTGGATTG 

CTTTGGGTTCCATCTTGCTTTAAATTTCTTCATTTTGATO 

AACCAGAQCCAAATACTTTTGAAGAGTTTCCCAGGQACTAGTCATGGTAATAGCATATAATTGATCTGAA 
TGAGATGGAGAGAAGAATGAAOGGGTGGTGGTTCTGGGTTTGATTTGAGTTCACCTGTGGGCAGTGGGCA 
GTGGGC^GTGTCTTGGTGAAAGGGAACGGATACTACTT 
ATTTCCTTCTCTCTTTACTCCCACTTTTT^ 

GTACTTCCATATACCTTGCACTGATTTTGTCrGAGTGCCCTGGGAGAAGTAGAAAATGATTGAAA 
TTCCGTATCTCAGCCCATGACTCAGCAAGGCA^ 
CAGTGCCTCACCCTCCCTCTAGGATTAAAGTGCTTCTGCCCTTC 
TGGGATTTGTCACCATCCTTCTATTCTCTGGTCTT 

TTCCCTCTAATTTCTCTCTAGCCCATTATAACCTGCTATCrTGGGGCAACTTTTGATGTATGACATGTCA 

CCCTTCCCAACTTGGTCTCCTCCAACATGCTGTCT 

TCATTTGTGCCTTTCTCTTGTCATCTCTGT 

AAGCATGTTCAGTGGCAGC?TCCCCTCCAGTTTGAGTGTGACT 

TAGGGGTTTTCTTAAGGGATAAAGGCCTTTTACAGAAGCTAAACCCTTCCCCACATGTGGTAGAATGTGC 
TCTTCTATATCTACTCCTCAATAAAGCATGTTCTCTGCTCAAAAAAAAAAA 

AAAA 



SRC Family 



SRC-1 

SEQK)NO:126 



>gi | 4507198 |ref |NM_003743-.l| Homo sapiens nuclear receptor 

coactivator 1 (NCOA1) , mRNA . . 

ATATCATCGAGAGGGAGCACAGTGGOCTTTCTCCT 

AGTAAATCCCTCGGTCAATCCTAGTATCTCTCCAGCTCATGGTGTGGCTCGTTCATCCACATTGCCACCA 

TCCAACAGCAACATGGTATCCACCAGAATAAACCX3CCAGCAGAGCT 

GTAATTCTAGCAACAGCCAAGGAAGTTTCGGATGCTCACCCGGAAGTCAGATTGTA 

AAACAAAGGACAQGCCAGTTCACAGAGCAGTA7UVCCCTCTTTAAACCTCAATAATCCTCCTATGGAAGGT 
GGATGCCAAACAATTCCTTTCCTCCTAATATCT 

CTGTAATAATAATTU^CCGATCTTATTCAAACATCCC^GTAACATCTTTACAGGGTATQAATGAAGGACCC 

AATAACTCCGTTGGCTTCTCTGCCAGTTCTCCAGTCCTCAGGCAGATGAGCTCA(^GAATTCACOT 

GATTAAATATACAACGAQCAAAAGCTGAGTCCAAAGATAACAAA^^ 

GATTCAATCTGACAACAGCTCTAGTGATGGCAAACCTC 

CTTTCAGATGGAGACAGTAAATACTCTCAAACGAGTCACAAACTAG 

AACAGCAGTTACGGCATQCTGATATAGACACAAGCTGCAA^^^ 
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CTCTGCCTCTGCTAACTCTTC^GGAGGTTCTTGTCCCTCTTOTCATAGCTC^TTGACAGC^GGGCATAAA 
ATTCTACACCGGCTCTTACAGGAGGGTAGCCCCT(^GATATC?^CCACTTTGTCTGTCGAGCCTGATAAAA 
AGGACAGTGCATCTACTTCTGTGTCAGTGACTGGACAGGTACAAGGAAACTC^ 

GGATGCTTCAAAGAAAAAAGAATCAAAAGACCATCAGCTCCTACGCTATCTTTTAGATAAAGATGAGAAA 
GATTTAAGATaUVCTCCAAACOTGAGCCTGGATOATGTAAAQGTGAAAGTC 

ATCCATGTAATACAAACCCAACCCCAATGACGAAGGCCACTCCTGAGGAAATAAAACTGGAGGCCCAGAG 
CCAGTTTACAGCTGACCTTGACCAGTTTGATG^^ 

GGCTTATGTGAGAC^GACAGGATGGATGGTGCGGTCACC^TGTAACCATCAAATTOGAQATCCTGCC^G 
CTTC&CTTCAQTCCGCCACTGCCAGACC^^ 

AATTGATAACCAATTTGGACAACCAGGAACAGGCGATCAGATTCCATGGACAAATAATACAGTGACAGCT 

ATAAATCAGAGTAAATCAGAAGACCAGTGTATTAGCTCACAATTAGATGAGpTTCTCT 

CAGTAGAAGGGAGAAATGATGAGAAGGCTCTTCTTGAACAGCTGGTA 

AACTGAGCTAGCTGAACTAGACAGAGCTCTGGGAATTGACAAACTTGTTCAGGGGGGTGGATTAGATGTA 

TTATCAGAGAGATTTCCACCACAACAAGCAACX3CCACOTTTGATC^ 

CCCAGCCTTACTCTTCTCCTTTTCCTACTGCC^TCTCCCTAGCCCTTTCCAAG 

ACCTTC^CTGQGGLkCXxAraCCTQTTCAAGTAACA 

C&GCCCAGQCAAACTCTAAA<^GACCTCTO^ 

TACAGGGACAACAGGAGTTGATACACCAAAATCGGCAAGCT 

TGTTGGCAT.CAATATGAGATCAGGC7VTGGAACAGCAAATTACACCTCA 

TTGGCACAACGTCAGCGGGAACTGTACAGTQAACAGCACCGACAGAGGCfi.^ 

CCATGCTTATGAGGCAGCAAAGCTI^GGGAACAACCTCCCT 

GAACCCCCGTCTTCCTGAGGGTGCTCCACAGCAATTCCC 

ACCCCACCTGCTTCTAC^GCCOOT 

AC&GCATGGTGAGCAGAGGCATGACAGGAAft.GkTAGGAGGAC^ 

GCAGCAGAATGTCTTCCAGTATCCAGGAGCAGGAATGGTTCCCCAAGGTGAGGCCAACT^ 
CTAAGCCCTGGGAGCTCCATGGTGCCGATGCCAATCCCTCCTCCTCAGAGTTCTCTGCT 
CACCTGCCTCCGGGTATCAGTCACCAGACATGAAGGCCTGGCAGCAAGGAG 
GTTCAGTCAA.GCTGTCC7VGAACCAGCCCACGCCTGCA.CAGCCAGG 

GTTTCCATGGCAGGTGGAAATACGAATGTTCAGAACATGAACCCAATGATGGCCC71GATGCAGATGAGCT 

CTTTGGftGATGCCAGGAATGAAC&CKjTGTGC^ 

CCTCTACTGCAACCAGCTCTC7VTCCACTO 

CTVGGTTCAGGTGTTTGCTGACGTCC^GTGTAC^GTGAATCTGGTAGGCGGGGACCCTTACCTGAA 
CTGGTCCACTGGGAACTCAAAAGCCCACGTCAGGAC^^ 
TCAGGkGCTACTGACTGAATAACCACTTTTA^ 
ACAAATATATTATATATTTTTCTGAGATTTTTGAT^ 

TTGGAGCAAAAAAAAAAAAAAAAAATCGATGTCGACrCGACGACACTACGGCGACAGCAACGG 



PCIP 

SEQIDNO:127 

>gi | 5729725 | ref |NM_006534 . 1 1 Homo sapiens nuclear receptor 
coactivator 3 (NCOA3) , mRNA 

GTCGACGTGGCGGCCGGCGGCGGCTGCGGGCTGAGC^GCGAGTTTCCGATTTAAAGCTGAGCTGCGAGGA 
AAATGGCGGCGGGAGGATCAAAATACTTGCTGGATGGTGGACT(^GAGACCAATAAAAATAAACTGCTTG 
AAC^TCCTTTGACTGGTTAGCCAGTTGCTGATGTATATTCAAGATGAGTGGATTAGGAQAA 
CCACTGGCCAGTGATTCACGAAAACGGAAATTGCGATGTGATACTC 

GTGAAAAACGQAGACGGGAGCAGGAAAGTAAATATATTGAAGAATTGGCTGAGCTGATATCTGC 

TAGTGATATTQACAATTTCAATGTCAAACCAGATAAATO 

CQTGAAATAAAAGAGCAAGGAAAAACTATTTCCAATGATO 

CAGGGmGGGAGTTATTGATAAAGACTCCTTAGGACCGCTTTTACTTCAGGCA 

TQTGGTGAATCGAGACGGAAAGATTGTATTTGTATCAGAAAATGTCACACAATACCTGCAATA 

GAGGACCTGGTTAACACAAGTGTTTACAATATCTTACATGAAGAAGAC^ 

TACCAAAATCTACAGTTAATGGAGTTTCCTGGACAAATGAGACCCAAAGACAAAAAAGCCAT 

TTGCCGTATGTTGATQAAAAGACCACATGATATTCTGGAAGAC^ 

AGATATGAAACAATGCAGTGCTTTGCCgTOTCTCAGCCACGAGCTATGATGGAGGAAGGGGAAC^ 
AATCTTGTATQATCTGTGTGGCACGCCGCATTACTACAG 
CTTTATTACCAGACATGATCTTTCAGGAAAGGTTGTCAATATAGATAC^ 
AGGCCTGQCTTTGAAGATATAATCCGAAGGTGTATTCAGAGATT^ 

GGTCCCAGAAACGTCACTATGAAGAAGTTACCAGTGATGGGATATTTTCCCCAACAGCTT^ 
CCATGCAGAAACCCCAGTATATCGATTCTCX5TTGGCTO 

AAACTCTTCCQAAATCCTGTAACAAATGATCGACATGGCTTTGTCTCAACCCA 

AGAATGGATATAGACCAAACCCAAATCCTGTTGGACAAGGGATTAGACCACCTATGGCT 

TTCGGTAGGCGGCATGAGTATGTCGCCAAACCAAGGCTTACAGATGCCGAGCAGCAGGGCCTATGGCTTG 
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GCAGACCCTAGCACCACAGGGCAGATGAGTGGAGCTAGGTATGGGGGTTCCAGTAACATAGCTTCATTGA 
CCCCTGGGCGAGGCATQCAATCACCATCTTCGTACCAGAACAACAACn'ATAGGCTCAACATGAGTAGCCC 
CCCACATGGGAGTCCTGGTCTTGCCCCAAACCAGCAGAATATCATGATTTCTCCTCGTAATCGTQGGAGT 
CCAAAGATAQCCTC^CATCAGTTTTCTCCTGTTGCAGGTGTGCACTCT 

CTGGGAACCACAGCTTTT CCAGCAGCTCTCTC AGTGCCCTG C AAG CC ATCAGTGAAGGTGTGGGGACTTC 
COTITTATCTACTCroTCATCAC 

AGTAAAGTAAGCAATCAGGATTCCAAGAGTCCTCTGGGCTTTTATTGCGACCAAAATCCAGTGGAGAGTT 
CAATGTGTC^GTCAAATAGGAGAGATCACCTCAGTGACAAAGAAAGTAAGGA 

AGAGAATCAAAGGGGTCCTTTGGAAAGCAAAGGTCATAAAAAATTACTGCAGTTACTTACCTGTTCTTCT 
GATGACCGGGGTCATTCCTCCTTGACCAACTCCCCCCTAGATTCAAGTTGTAAAGAATCTTCTGTTAGTG 
TC^CCAQCCCCTCTGGAGTCTCCT^ 

ACTGTTACAAGAGAAGCACCGGATTTTGCACAAGTTGCTGCAGAATGGGAATTCACCAGCTGAGGTAGCC 
AAGATTACTGCAGAAGCCACTGGGAAAGACACCAG(^GTATAACTTCTTGTGGGGACGGAAATGTTGTC^ 
AGCAGGAGCAGCTAAGTCCTAAGAAGAAGGAGAATAATGCACTTCTTAGATACCTGCTGGACAGGGATGA 
TCCTAGTGATGCACTCTCTAAAGAACTACAGCCCCA^ 

ACCAGCTCCACCATTCCTAGCTCAAGTCAAGAGAAAGACCCTAAAATTAAGACAGAGACAAGTGAAGAGG 
QATCTreGAGACTTGGATAATCTAGATGCTATTCTTGGTGATC^ 

CATATCOTCAAATQGTAGTCATCTGGGC3ACTAAGCAACAGGTGTTTCAAGGAACTAATTOTOT 

AAAAGTTCT^CAGTCTGTGCAGTCTATTCGTCCTCCATATAACCGAGCAGTGTCTCTGGATAGCCOT 

CTGTTGGCTCAAGTCCTCC^QTAAAAAATATC^GTGCT 

TGGGAATCCAAGAATGATGGATAGTCAGGAAAATTATGGCTCAAGTATGGGAGACTGGGGCTTACCAAAC 
TCAAAGGCCGGCAGAATGGAACCTATQAATTCAAACTCCATGGGAAGACCAGGAGGAGATTATAATACTT 
CTTTACCCAGACCTG(^CTGGGTGGCTCTATTCCCACATO 

GAGACCAGTATTGCAACAGCAGCAGGAGATGCTTCAAATGAGGCCTGGTGAAATCCCCATGGGAATGGGG 

GCTAATCCCTATGGCCAAGCAGCAGCATCTAACGAACTGGGTTCCTGGCCCGATGGCATGTTGTCCATGG 

AACAAGTTTCTCATGGCACTCAAAATAGGCGTCnTCTTAGGAATTCCCTGGATGATCTTGTTGGGCCACC 

TTCCAACCTGGAAGGCCAGAGTGACGAAAGAGCATTATTGGACCAGCTGCACACTCTTCTCAGCAACACA 

GATGCCACAGGCCTGGAAQAAATTGACAGAGCTTTGGGCATTCCTGAAC^ 

TAGAGCCCAAAGAGG^TGCTTTCCAAGGCCAAGAAQCAGCAGTAATGATGGA 

TGGACAGACATACCCAGCAC^GGGGCCTCCAATGCAAGGAGGCT 

TTTAACTCTATGATGAATCAGATGjACCAGCAAGGCAATTTTCCTCTCCAAGG 

ACATCATGAGACCCCGGAGAAACACCCCCAAGCAACTTAGAATGCAGCTT^^ 

GCAGTTTTTGAATCAGAGCCGACAGGCACTTGAATTGAAAATGG 

GTGATGAGGCCTATGATGCAGCCCGAGCAGGGTTTTCTTAATC 

AGCTGCTAAGTCATCACTTCCGACAACAGAGGGTGGCTATGATGATGCAGCAGGAGCAACAGCAGCAGCA 

GCAGCAGCAGCAGCAQCAACAGCAACAGGAACAGCAACAGCAGCAACA 

CCACCTCCTAATGTGACTGCTTCCCCCAQCATGGATGGGCTTTTGGGAGGACCCACAATG 

CTCCGCAACAGTTTCCATATCAACCAAATTATGGAATGGGACAACAACCAGATCCAGCCTTTGGTCGAGT 

GTCTAGTCCTCCCAATGCAATGATGTCGTCAAGAATGGGTCCCT 

CAGGCTGC^TCCATCTATCAGTCCTCAGATUVTGAAGGGCTGGCCATCAGGAAATTTGGCCAGGAACAGCT 
CCTTTTCCCAGC&GCAGTTTGCCC&CCAG 

CAGTGGTCACATGGGACAGATGAAC^TGAACCCCATGCC^TGTOTGGCATGCCTATGGGTCCTGA^ 

AAATACTGCTGACATCTCTGCACCAGGACCTGTTAAGQAAACCACTGTACAAATGACACTGC^ 

TATTGGGAAGGAATCATTGTTCC^GGCATCCATCITQGAAGA^^ 

TATTTTAAGTGATGTC7\TTTGAGCAGGACTGGATTTTAAGC(XxAAGGGCAATATCTACX3 
CCTCCTTCTGCTGTGTATCATGGTGTTCAAAACAGAAAT 

ATTCTGGAGACATGGAGTGTTACTOATC^TAAAACTTTTGTGTCACTTTTTTCTC 

TCTCTTAAATACACGTAGGTGGGCCAGAGAACATTGGAAGAATCAAGAGAQATTAGAATATCTGGTTTCT 
CTAGTTGCAGTATTGGACAAAGAGCATAGTCCCAGCCTTCAGGTGTAGTAGTTCTGTGTT 
CGftGTGGAATTGGTGATTCTGAATTGTCCTTTACTAATGGTGTTO 
CTAGGCTTTCTCCTAATGAAGGTTTTCATTTGCC&TT^ 

CATGGATQTCCAAATGGCTTTGCAGAAAGGAAATGAGATGAC^GTATTTAATCGC^ 

TTCACATGCTAATGTGCAGCTGAGTGCACTTTATTTA^ 

TTGAGGGAATAGTGAAACACATTCCTGGTTTTTGCCTACACT 

TTTTTTAAAGTACTGGTGTCACCCTTTGCCTATATGGTAGAGCAATAATGCTTTTTAAAAATAAA 
GAAAACCGAAGGCCAGGTACTCCATTCTGAATCAGAATCTCG 

AAATATGACCTTTAAGATATTGTATTATGTAAAATATGTATATACCTTTTTTTGTAGGTCACAACAACT 
ATTTTTACAGAGTTTGTGAAGCTAAATATTTAACAT^ 

AGTGGAAGAGACATCCCITGACTTITGTGGCCTGGGGGAGGGGTAGTGCACC^ 
CCCCCCAGCCTTAGATGCCTCGCTCTTOT^ 

TAGATGTAGGCATTTTAATTTTTTAAAAATTCCTCTACCAGAACTAAGCACTTTGTTAATTTGGGGGGAA 
AGAATAGATATGGGGAAATAAACTTAAAAAAAAATCAGGAATTTAAAAAAAACGAGCAATTTGAAGAGAA 
TCTTTTGGATTTTAAGCAGTCCGAAATAATAGCAATTCATGGGCTGTGTGTGTGTGTGTATGTGTGTGTG 
TGTGTGTGTATGTTTAATTATGTTACCTTTTCATCCCCTTTAGGAGCGTTTTCAGATTTTGGTTCGTAAG 
ACCTGAATCCGATATTGAGATCTCGAGTAGAATCCTTGGTGTGGTTTCTGGTGTCTGCTCAGCTGTCCC^ 
TC ATT CTACTAATGTG ATG CTTTCATTATGTCCCTG TGGATTAGAATAGTGTCAGTTATTTCTTAAGTAA 
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CTGAGTACCCAGAACAGCCAGTTTTACTGTGATTCAGA 
TCCCTCTTCTGCCCCCTACCACTTTTCTGCTGTTGCCTCT^ 
^GGGAAAAATCAAGTTTAATTCCCTTTATCTGGGTTAATC^ 
GTTTCTGAATGTCTGTGAATTTCAGAGGTCTCTO 

CCAGTTAATTTTAAGAATTTCACACATTTAGCCAATCITTCTAGATGTCTCTG 
TATCTTTGATATGCTTACGAGTAAGTGAATCCTGATTATTTCCAGACGCACCACCAGA 
TTCAAAGCAGTATAQACAATTATGAGTTTQCCCTCTTTCCCCTACCAAGT^ 
ATTGTAAATCCX3AAAACTTCCATTGTAGTGGCCTGTGCTTTT 

AGAGGAAGAACC^GGTGAGTCTGTCTCTTTTTGAQCTCAATTGTATCTGACCCTTCT 
QTGGGGAGAAATAGAATGGTGCTCTTATGTCGAC 



GRIP1 



SEQlDNO:127 

gi |5729857 | ref |NM_006540 . 1 1 Homo sapiens nuclear receptor coactivator 
2 (NCOA2) , mRNA 

GGCGGCCGGAGCCTCXK3CTAGAGCTTCGGCGGCGAAGGTCAGCGCCGAC^ 

TGACCGACCCGAGCCGATTTCTCTTGGATTTGGCra^ 

CAGTTGCTGATATGTGTTCAAGATGAGTGGGATGGGAGAAAATACCTCTGACCCCTCC^ 

AGAAAGCX3CAAGGAATGTCCTCACCAACTTGGACCCAGCCCCAAAAGGAACA^ — 

AAGftGGAAAATAAATATATAGAAGAACTTGCAGAGTTGATTT^ 

TAACTTCAAACCTGACAAATGTGCAATCTTAAAAGA 

GAGAAAGCAGCAGCTGCCAACATAGATGAAGTGGAGAAGTCAGATGTATCCTCT "~ 

TCXSACAAGQATGOSCTGGGGCCTATGATGCTT^ 

AGGCAACQTTGTQTTTGTGTCAGAGAATGTGACACAGTATCT 

AAAAGTGTATATAOCATCTTGCATGTTGGGGAC^ 

TAGTAAATGGGQGATgrTGGTCTGGCQAACCTCC^ 

GGTAAAACCTTTACCTGATTCAGAAGAGGAGQ^^^^ 

ATGCAGTGffTTCGCTGTCTCTCAACCAAAGTCCATCAAAG^ ~ 

TTTGCGTGGCAAGAAQAGTTCCCATGAAGGAAAGACGAGTTCTTCCCTCATCAGAAAGT 

CCAGGATCTCCAAGGGAAGATCACGTCTCTGKlkTACCAGGAC 

GAGGACCTGGTAAQAAGGTGTATTCAGAAGTTCCATGCGCAGCATGAAGGAGAATCTGTGTCCTATG 

AGAGQCATCATCATGAAGTACTGAGACAAGGATTGGCATTCAGTC ' ' 

TGGCACTCraGTTGCTGCACAAACGAAGAGCAAACTCATCCGTO 

CHAATATCTTTAC^TATGCTC^ ~ 

CGATGGGGAAGCCACTGAATCCAATTAGCTCTAACAGCCCTGCCCATCAGGCCCTGTGCAGTGGGAACCC 

AGGTCAGGACATGACCCTCAGTAGCAATATAAATTTTCCCATAAATGGCCCAAAGGAACAAAT GGGCAT^ 

CCCATGGGCAGGTTTGGTGGTTCTGGGQGAATGAACCA/^ 

GTAGTAACTATGCACTCAAAATGAACAGCCCCTCACAAAGCAGCCCTGGCATGAAT 

1 CTCCATGCTTTGACCAAGGCATCGCATGAGCCCTGGAGTGGCTGGCAGCCCTCGAATCCCACCCA GTC 

TTTTCCCCTGCAGGAAGCTTGCATTCCCCTGTGGGAGTTTGCAGCAGCACAGGAAATAGCCATA 

CCAACAGCTCCCTCAATGCACTTCAGGCCCTCAGCGAGGGGCACGGK3GTCTCATTAGGGTCATCGTTGGC — 

TTCACCAGACCTAAAAATGGGCAATTTGGAAAACTCCCCAGTTAATATGAATC 

ATGGGAAGCTTGGACTCAAAAGACTGTTTTGGACTATATGGGGAGCCCTCTG^ 

CAGAGAGCAGCTGCCATCCTGGAGAGCAAAAGGAAACAAATGACCCC 

TGAGAGAGCTGAOSGGC^GAGCAGACTGCATGACAGCAAAGGGCAGAC ~ 
ACGAAATCTQATCAGATGGAGCCCTCGCCCTTAGCCAGCTCTTTGTCGGATACAAAGAAAGACTCC^CAG 

gtagcttgcctggttctgggtctacac^tggaacctcgctcaaggaGlRagcataaaattttg 

CTTGCAGGACAGCAQTTCCCCTGTGGACTTGGCCAAGTTAAGAGCAGAAGCCACAGGCAAAGACCTGAG " 

CAGGAGTCCAGCAGCAC^GCTCCTGGArCAGAAGTGAC^^ 

AAGAGAATGCACTACTTCGCTATTTGCTAGATAAAGATGATACTAAAGATATTGGTTTAC^ . ~ 

CCCCAAACTTGAGAGACTGQACAGTAAGA(^GATCCTGCCAGTAACACAAAATT \ 

GAGAAGGAGQAGATGAGCTTTGAGCCTGGTGACCAGCCTGGCAGTGAGC 

TOGATGATTTGCAGAATAGTCAATTACGACAGCTTTTCCC^ 

AGTTGACAAGC^GCCATCATCAATGACCra 

GGAGCCCAGAAAACAGCACTGCQAATTTCACAGAGCACTTTTAATAACC<^GGACCAGGGCAACTGGG^ 

GGTTATTGCCAAACC^GAATTTACC^CTTGACAT^ " 

ACCAATCAGAAACAGTAGTCCCTACTC^GTGATACCTCAGCCAGGAATGATGGGTAATCAAGGQATC 

GGAAACCAAGGAJVATTTAGGGAACAGTAGCACAGGAATGATTGGTAACAGTGCTTCTCGGCCTACTA TGC 

CATCTGGAGAATGGGCACCGCAGAGTTCGGCTGTGAQAGTCACCT 

CCGGCCAGTCCAAGQAGGTATGATTCGGAACCCAGCAGC^ 

GGCCAAAGACAGACGCTTCAGTCTGAGGTCATGAATATAGGGCCATCTGAATTAGAGATGj^ 

GACCTCAGTATAGCCAACAACAAGCTCCTCCAAATCAGACTQCCCCATGGCCTGAAAGCATCCTGCCTAT 



141 



WO 03/068961 



PCT/GB03/00579 



\AGACCAGGCGTCTTTTGCCAGCCAAAACAGGCAGCCATTTGGCAQTTCTCCAGATGACTTGCTATGTCCA 
CATCCTGC^QCrrGAGTCTCCGAqTGATGAGGGAGCT^ 

TTGATGGCCTGGAGGAGATTGATAGAGCCTTAGGAATACCCXjAACTGGTCAGCCAGAGCCAAGCAGTAGA 
TCCAGAACAGTTCTCAAGTCAGGATTCCAACATCATC 

TATGCATCTCAGGGACT^AATGGCCCAGGGTAGCTATTCTCCCATGCAAGATCCAAACTTTCACACCATGG 
GACAGCGGCCTAGTTATGCCACACTCCGTATGCAGCCCAGACCGGGCCTCAGGCCCACGGGCCTAGTGCA 
QAACGAGCCAAATCAACTAAGACTTCAACTrTGAGCA^ 

ATGAATCAAATCAGCAATGTTTCCAATGTGAACTTGACTCTGAGQCCTGGAGTACCAACACAGGCACCTA 

TTAATQCACAGATGCTGGCCCAGAGACAGAQGGAAATCCTGAACCA^ 

TCAGCAACAGCAAGTTCAGCAACGAACTTTGATGATGAGAGGACAAGGGTTGAATA 

GTGGCTCCTAGTGGTATGCCAGCAACTATGAGCJVACCCTCXjGATTCCCCAGGCAAATGCACAGC^ 

CATTTCCTCCAAACTACGGAATAAGTCAGCAACCTGATCCAGGCTTTACTGGGGCTACGACTCCCCAGAG 

CCGACTTATQTCACCCCGAATGGCACATACACA^ 

TATCAGGCCCCCTCCX1ACATAAATGGATGGGCGCAGGGGAACATGGGCGGAAACAGCATGTTTTCCCAGC 

AGTCCCCACCACACTTTGGGCAGCAAGCAAACACCAGCATGTACAGTAACAACATGAACATCAATGTO 

CATGGCQACCAACACAGGTGGCATGAGCAGCATGAACCAGATGACAGGACAGATCAGCATGACCTCAGTG 

ACCTCCGTGCCTACGTCAGGGCTGTCCTCCATGGGTCCCGAGCAGGTTAATGATCCTGCTCTGAGGGGAG 

GCAACCTGTTCCCAAACCAGCTGCCTGGAATGGATATGAT^ 

TTGCTGACACTGCTGAAGCCAGTTGCTTCTTCAGCTGACCGGGC 

QGAQAGCTGTGTCTATTTGTTTC/W^CCAACTGACCTGCC^ 

CCCTGGTTCCCAGGGTGGCX3TCCACTCGGCTGTGGCAGGAGGAGCTGCCTCTTCTCTTGACAGTCTGAAG 

CTCGCATCCAGACAGTCGCTCAQTCTGTTCCCTGCATTCACCTTAGTGCAACTTAGATCT 

AGTAAATGTTGACAGGCCAATTTCATACCCATGTCAGATTGAATGTATTTAAATGTATGTATTTAAGGAG 

AACCATGCTCTTGTTCTGTTCCTGTTCGGTTCCAGACACTGGTTTCTTGCTTTGTTT^ 

GTCTAGTGCCAAAGATTAAGATTTTATCTGGGGGAAAGAAAAGAATTTTTTAAAAAATTAT^CrrAAAQA^ 

GTTTTAAGCTAAAGCCTGAATTTGGGATGGAAGCAGGA^^ 

ACACCCAGTGCXSTGAAGACCAACAAAGTC^GAGTCQTAT 

GAGTCTCCAGTTACTGAACAGATGAAAAGGAGCCTGTGAGAGGGCTGTTAACATTAGCAAATATTTTTTC 

CTTGTTTTTTCTTTGTTAAAACCAAACTGGTTCACCTGAATCATGAATTG 

CrAAATTAAGTCCCTTTTAGTTTGATCAGACAGCTTGAATC 

C^TCCCTTCCCCTCTCTCATTCCCCATACTCCCTATTTTCATTCCTTTTTTAAAAAATAA 
AGAAACCAGGTAAGCCCTTTATTTCCTTAAATGTTTTGCCAGCCACTTACCAATTGCTAAGTATTGAATT 
TCAGAAAAAAAAAATGCATTTACTGGCAAGGAGAAGAGCAAAG 
GATACCTGCTTTGGAAGCATGTTTATTCTGTTCCCGAGCAACTOTGGCCTCCAAAA 

GTGTGTTTAAATTGATAGCAGATATCACGACAGATTTAACCTCTGCCATGTGTTTTTTATTTTGTTTTTT 
AGCAGTGCTGACTAAGCCGAAGTTTTGTAAGGTACATAAAATCCAATTTATATGTAAACAAGCAATAATT' 
TAAGTTGAGAACTTATGTGTTTTAATTGTATAATTTTTO 

AATGAGGTACTTCAGTATTAAATTAGATATCTTCATAGCAATGTCTCCTA/^GGTGTTTTGTAAAGGATA 
TCAATGCCTTGATTAGACCTAATTTGTAGACTTAAGACTTTTTATTTTCTAAACCTTGTGATTCTGCTTA 
TAAGTCATTTATCTAATCTATATGATATGCAGCCGCTGTAGGAACCAATTCTTGATTTTTATATGTTTAT 
ATTCTTTCTTAATGAACCTTAGAAAGACTACATGTTACTAAGCAGGCCACTTTTATGGTTGTTCT 



ATF-2 

SEQ]DNO:128 

>gi | 4503032 |ref | NM_001880 . 1 1 Homo sapiens activating transcription 

factor 2 (ATF2), mRNA 

GAATTCTGTGATAAGTTATTCAACTTATGAAATTCAAQTTACATGTGAATTCTGCCAGGCAATACAAGGA 

CCTGTGGAATATGAGTGATGACAAACCCTTTCTATGTACT 

GAGGATCATTTGGCTGTCCATAAACATAAACATGA^ 

GTGTC^TTGTGGCTGATCAGACCCCAACACCAACAAGATTCTTGAAAAACTGTGAAGAAGTGGGTTTGTT 
TAATGAGTTGGCGAGTCCATTTGAGAATQAATTCAAGAAAGCTT(^QAAGATGACATTAAAAAAATO 
CTAGATTTATCCCCTCTTGCAACACCTATCATAAGAAGCAAAATTGAGGAGCCTTCTGTTGTAGAA^ 
CTCACGAGQATAGTCCTTTACCTCACCGAGAGTCT^ 

AACTGCACAGCCCACATCAGCTATTGTTCGTCCAGCATCATTACAGGTTCCCAATGTGC 
TCTGACTCAAGTGTAATTATTCAGCAGGGAGTACC1TCAC 

CATCCTCTAAC^GGCCAATTGTCCCTGTACC^GGCCCATTTCCTCTTCTGTTACATCT 
AACCATGCCTGTTGCTATTCCTGCATCAATTAGAAGTO 
GTTCGACCAGTCACCATGGTGCCTAGTGTTCCAGGAATCC^ 
CAGAAGC7YAAAATGAGATTAAAAGCTGCTTTO 

CAAAGGTCATGGTAGCGGATTGQTTAGGACTGAGTCAGAGGAATCT 
GCCACATC(^CTACAGAAACTCCGGCTTCTCCAGCTCACACAACTCCACAGA 

GTCGGAGAAQAGCAGCTAACGAAGATCCTGATGAAAAAAGGAGAAAGTTTTTAGAGCQAAATAGAGCAGC 
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AGCTTCAAGATGCCGACAAAAAAGGAAAGTCTGGGTTCAGTCTTTAGAGAAGAAAGCTGAAQA CTTGAG^ 

TCATTAAATGGTCAGCTGCAGAGTGAAGTCACCCTGCTGAGAAATGAAGTGGCACAGCTG AAACAGCTTC 

TTCTGGCTC ATAAAGATTGCCCTGTAACCGCCATGCAGAAGAAATCTGGCTATCATACTG CTGATAAAGA 
TGATAGT ^GAAGACATTTCAGTGCCX^Gra^ 

ACATCCAATGGAGTCAGTTCAACCTCC7^GGCAGAAGCTGTAGCCACTTC^GTCCTCACCGAG ATGGCX3 
ACC&GAGTACAGAQCCTGCTCTTTCACAGATC^^ 

TTGATTAAAAACCTGCAGTACAACAGTTTAGATACTOVTTAGTGACTT CAA^ 

CAGTTTCCATTTATGCGAAATCTGTGGTTGTAAATTT ! 



GNAT related 
HAT1 



SEQIDNO:129 

>gi | 4504340 |ref|NM_003642.1| Homo sapiens histone acetyltransf erase 1 



(HAT1) , mRNA 

CGTCCTTCCTC7lGCCGCGGGTGATa3TAGCTCGGAAATGGCGGGATTTGGTGCTATGGAGA 



TAGAATAT AAGAGTGCAGTGGAGAAGAAACTGGCAGAGTAC^ 
AAAATTAGTTTOTTTTCCTGAAGATCTTGAAAATGAC^ 



CTCTTTGGGGATGATGAAACTQCTTTTGGTTAC^ 



GCCT 



GTCAACAATGTTCCGTGTTGAATATGCATCTAAAGTTGATGAGAACTTTGACTGTGTAQAGGCAGA 



TOATGTTGAGGGCAAAATTAGACAAATCATTCCACCTGGATTTTGC^ 
TTACTGGAAAAGGAAGTTQATTTCAAGCCATTCGGAACCTTACTTCATACCTACTC 



CAGGAGGAG AAAACTTTACCTrTCAGATATATAAGGCTGACATGACATGTAGAGGOT 
TGAAAGGCTTCAGACCTTTTTGATGTGGTTTATTGAAACTGCTAGCTTTATTGACGT 



TGGCACTA CTTTCTAGTATTTGAGAAGTATAATAAGGATGGAGCTACG 

TGACAGTCTATAATTACTATGTGTACCCAGACAAAACCCGGCCACGTGTAAGT CAGATGCTGATTTTC 



TCCATTTCAAGGTCAAGGCCATGGTGCTCAACTTCTTGLftAACAGTTCT^TAGATA 
ACAGTTCTTGATATTACAGCGGAAGATCCATCCAAAAGCTATGTO 



AGCTTTGTC ^GATTTGCCCTGTTTTTCCCGGGAAAAATTAATG 



GTAACTGAGATGAGTOATGCCGAAGAATACAGLAAG ' 
CATATAAGAAAAAGCAGAGAGATCTTGCTAAGATGAGAAAATGTCTCAGACC^GAAG 



GATGAACCAAATAGAAATAAGCATGGAACATQAACAGCTGGAAGAGA 
TACa3GCX5TG TTATTEAACGACT^ 



TTCCTGTACAATGTGCTGTGAAAAATCTGATGA 
AAAAGTTATCTATCTTTAGTTGAATATTTTCTTTTGGA^ 



TTATGAGCATATATTGCATTTAAAGAAAGATAAAGCTTCTGAAATACT 
AACAGTATAATAAATGCTTAGTTQTGAT " " — 



Table 6 ATP -dependent Chromatin Remodelling. 
SKARCA5 : " " 



SEQ ID NO:130 



>gi|4507074|ref |NM_00360l.l| Homo sapiens SWl/SNF related, matrix 
associated, actin dependent regulator of chromatin, subfamily a, 
member 5 (SMARCA5) , mRNA 



GCGGAAGA GC71GAACGTTTGGGAGTGTGGAGCTCCTGGGCCCGGCTCAGGCCCGTCGGGGAGG CGCGGCG 
CAGGGGAGCGCTCGGGTGGQAGTCTCGCTCCTCC^^ 



TCCCCGTC CATCCCCGCCGGACTCGGGCCTCTGGCAGCAGCGGGTGACX3CAGACG 
CQCQGCCGAGCCTCCGCCACCCCCGCCTCCCGAGAG^ 



GGCGGGAGCAACAGCAGC^ACAAAGGCGGCCCCGAAGGCGTCGCXjGCGCAGGCGGTTGCGTCTO 
GCGCTGGTCCCGC^GACGCCGAGATGGAGGAAATATITGATGATGCGTCACCTGGAAAGCAAAAGGAA^ 



CCAAGAACCAGATCCTACCTATGAAGAAAAAATGCS^ 



aagcagacagaactttttgcacatttcattcaacctgctgctca 

tgaaaccagggcgcccacgaataaaaaaagatgagaagcagaacttactatccgttggcgattaccgac^ 



CCGTAGAACAGAGCAAGAGGAGGATQAAGAGCTATTAACAGAAAGCTCCAAAGCAACCAATGTTTC 
CGATTTG AAGACTCTCCATCGTATGTAAAATGGGGTAAACTG AGAGATTAT CAGGTCCG AGGATTAAACT 
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GGCTCATTTCTTTGTATGAQAATGGCATCAATGGTATCCTTGCAGATGAAATGGGCCTAGGAftAGACTCT 

TCAAACAATTTCTCTTOTTGGGTACATGAAACATTATAGAAACATTCCTGGGCCTCATAT 

CCTAAGTCTACATTACACAACTGGATGAGTGAATTCAAGAGATGGGTACCAACACTTAGATCTGTTTGTT 

TGATAGGAGATAAAGAACAAAGAGCTGCTTTTGTCAGAGACGTTTTATTACCGGGAGAATGGGATGTATG 

TGTAACATCTTATGAAATGCTTATTAAAGAGAAGTCTGTGTTCAAAAAATTTAATTGGAGATACTTAGTA 

ATAGATGAAGCTCACAGGATGAAAAATGAAAAATCTAAGTTGT^ 

CAAATAGACTATTATTAACTGGAACACCTCTTCAG 

TCTGTTGCCAGATGTGTTTAATTCAGCAGATGACTTT^ 

GATCAAAAACTAGTTG AG AGG CTT CATATGGTTTTGCGTCCATTCCTCCTTCGTCGAATTAAGGCTG ATG 
TTGA7WVGAGTTTGCOTCCAAAGAAGGAAGTAAAAATCTATGTGGGCCTCAGCAAAATGCAAAGGGAATC 
GTATACTCGGATATTAATGAAGGATATAGATATACTCAACTCAGCAGGCAAGATGGACAAAATGAGGTTA 
TTGAACATCCTAATGCAGTTGAGAAAATGTTGTAATCATCCATATGTCTTTGATGGAGCAGAACCTGGTC 
CACCTTATACAACAGATATGCATCTAGTAACCAACAGTGGCAAAATGGTGGTTTTAGACAAGCTGCTCCC 
TAAGTTAAAAGAACAAGGTTCACGAGTACTAATCTTCAGTCAAATGACAAGGGTATTGGACATTTTGGAA 
GATTATTGCATGTGGAGAAATTATGAGTACTGCAGGTTGGATGGTCAGACACCCCATGATGAGAGACAAG 
ACTCCATCAATGCATACAATGAACCAAACAGCACAAAGTTTGTTTTCATGTTAAGCACGCGTGCTGGTGG 
TCTTGGCATGAATCTTGCGACTGCTGATGTAGTAATTTTGTATGATTCTGATTGGAATCCCCAAGTAGAT 
CTTCAGGCTATGGACCGAGCACATAGAATTGGGCAGACTAAGACAGTCAGAGTGTTCCGCTTTATAACTG 
ATAAC^CTGTAGAAGAAAGAATAGTAGAACGTGCTGAGATGAAACTCAGACTGGATTCAATAGTCATTCA 
ACAAGGGAGGCTTGTGGATCAGAATCTGAACAAAATTGGGA71AGATGAAATGCTTCAAATGATTAGACAT 
GGAGCAACACATGTGTTTGCTTCAAAGGAAAGTGAGATCACTGATGAAGATATCGATGGTATTTTGGAAA 
GAGGTGGAAAGAAGACTGCAGAGATGAATGAAAAGCTCTCCAAGATC 

TACAATGGATACAGAGTCAAGTGTTTATAACTTCGAAGGAGAAGACTATAGAGAAAAACAAAAGATTGCA 

TTC^CAGAGTGGATTGLAACGACCTAAACGAGAAAGAAAAGCCAACTATGCCGTTGATGCATATTTCAGGG 

AAGCTCTTCGTGTTAGTGAACCTAAAGCACCCAAGGCTCCrrCGACCTCCAAAACAACCCAATGTTCAGGA 

TTTCCAGTTCTTTCCTCCACGTTTATTTGAATTACTGGAAAAAGA 

GGGTACAAGGTACCTCGAAATCCTGAGCTGCCTAACGCAGGACAGGC^ 

TTGATGAAGCTGAATCCCTTAATGATGAAGAGTTAGAGGAAAAAGAGAAGCTTCTAACACAGGGATTTAC 
CAATTGGAATAAGAGAGATTTTAACCAGTTTATCAAAGCTAATGAGAAGTGGGGTCGTGATGATATTGAA 
AATATAGCAAGAGAAGTAGAAGGCAAAACTCCAGAAGAAGTCATTGAATATTCAGCTGTGTTTTGGGAAA 
GGTGCAACGAGCTCCAGGACATAGAGAAGATTATGGCTCAGATTGAAAGGGGAGAGGCGAGAATTCAAA G 
AAGAATAAGCATCAAGAAAGCACTTGACACAAAGATTGGACGGTACAAAGCACCTTTTCATCAGCTGAGA 
ATATCATATGGTACTAACAAAGGAAAAAACTATACTGAAGAAGAAGATCGTTTTCTGATTTGTATGCTTC 
ACAAACTTGGATTTGACAAAGAAAATGTTTATGATGAATTGCGACAGTGTATTCGCAACTCTCCTGAGTT 
CAQATTTGACTGGTTTCTTAAGTCCAGAACTGCAATGGAGOTCC^GAGGAGATGTAATACCTTAATTACT 
TTGATTGAAAGAGAAAACATGGAACTAGAAGAAAAGGAGAAGGCAGAGAAAAAGAAACGAGGACCAAAGC 
CTTCAACACAGAAACGTAAAATGGATGGCGCACCTGATGGTCGAGGAAGAAAAAAGAAGCTGAAACTATG 
AATATGTTTTTGTTTCATAATCACTAACTTTAAACC^GTAGTTCTTTAATTTACGGGTCTTCATAAGATQ 
TACTGTACAATGCTCAATTGTTATGTCATTTAAAGACATCAGGTTCATCTGTTTACTGAGCTAGAAAC^T 
AGTATGTAGTTTCACTTTTTTAAATGCAACAGCTGTGCTGAAATTTTTTTATCATTAACACTTGAAGTAA 
TAAAATAGGCTTCATTTATTAAAAAAAAAAAAAAAA 



SMARCA2 



SEQ ID NO:131 

gi (4507068 | ref | NM_003 070 . 1 | Homo sapiens SWI/SNF related, matrix 
associated, actin dependent regulator of chromatin, subfamily a, 

member 2 (SMARCA2 ) , mRNA 

AAAAATTTTCTGTTACCAAATTTTACT^CTTCTAATAAGACTACTATAACTTTATGTAAACTGATGAAGA 
TGTGCTGATTAACATATTCTGTGATATGGTTTACAACTTTTAATCATAATTGTCCATGATTTTGGAATGC 
TGTTATTTATCAGTAAATGTAAAATATTTGAGGCATTOAGCCATA 

TGTCCTATAGTGTAATTATAAACTGATGACTATTATCTTCATACATTGAGTCTTCATGCATCAATGAAAT 
GAAAAATATAGGAGTAGATGTCCACGCCCACAGACCCTGGTGCX3ATGCCCCACCCAGGQCCTTCGCCXjGG 
GCCTGGGCCTTCCCCTGGGCCAATTCTTGGGCCH\AGTCC^ 

AGCATGATGGGGCCAAGTCCTGGACCTCCAAGTGTCTCCCATCCTATGCCGACGATGGGGTCCACAGACT 

TCCCACAGGAAGGCATGCATCAAATGCATAAGCCC^TCX3ATGGTATACATGACAAGGGGATTGTAG 

CATCCATTGTGGATCCATGAAGGGCACTGGTATGCGACCACCTCACCCAGGCATGGGCCCTCCCCAGAGT 

CCAATGGATCAACACAGCCAAGGTTATATGTCACCACACCCATCTCCATTAGGAGCCCCAGAGCACGTCT 

CCAGCCCTATGTCTGGAGGAGGCCCAACTCCACCTCAGATGCCACCAAGCCAGCCGGGGGCCCTCATCCC 

AGGTGATCCGCAGGCCATGAGCCAGCCCAACAGAGGTCCCTCACCTTTCAGTCCTGTCCAGCTGCATCAG 

CTTCGAGCTCAGATTTTAGCTTATAAAATGCTGGCCCGAGGCCAGCCCCTCCCCGAAACGCTGCAGCTTG 

CAGTCCAGGGGAAAAGGACGTTGCCTGGCTTGCAGCAACAACAGCAGCAGCAACAGCAGCAGCAGCAGCA 

GCAGCAGCAGCAGCAGCAGCAGCAACAGCAGCCGCAGCAGCAGCCGCCGCAACCACAGACGCAGCAACAA 
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CAGC^GCCX3QCCCTTGTTAACTACAACAGACGATCTGGCCC^ 
CX3CAGAAGCTGCCGGTGCCCGCX3CCCGGCGGCCGGCCCTCGCC^^ 

CGCGGCCGCAGTGCCCGGGCCCTCAGTGCCGCAGCCGGCCCCGGGGC^GCCCTCGCCCGTCCTCCAGCTG 
CAGCAGAAGCAGAGCCGQA/TCAGCGCC^TCCAGAAAC^ 

AGCGGGAATACAGACTTTCAGGCCCGCATAGCTCATAGGATACAAGAACTGGAA 

GCCACCAGATTTAAGAACCAAAQCAACCGTGGAACTAAAAGCACTTCGGTTACT 

CTGfoGAGAGGAQGTGGTGGCCTGCATQCGCAGGGACACGACCCTGG^ 

ACAAftCX3GAGCAAGCXjCCAGACTCTGAGAGAAGCTCGCATGACCGAGAAGCTGGAGAAGCAGGAGAAGAT 
TGAGCAGGAGAGGAAACGCCGTCAGAAACT^CGAGGAATACCTGAACAQTATTTTC 

TTTAAGGAATATCATCGGTCTGTGGCCGGAAAGATCCAGAAGCTCTCCA7VR.GCAGTGGCAACTTQGCATG 
CCAACACTGAAAGAGAGCAGAAGAAGGAGACAGAGCGGATTGAAAAGGAGAGAATGCGGCGACTGATGGC 
TGAAGATGAGGAGAGTTATAGAAAACTGATTGATGAAAAGAAAGACAGGCGTT^ 
(^GACCGATGAGTATGTAGCCAATCn^CC^TCTC 

AGAAGAAGAAGAGG AGGAGGAGGAAG AAGAAGG CTGAGQAGAATGCAGAGGGTQGGGAGTCTG CCCTGGG 

ACCGGATGGAGAGCCCATAGATGAGAGCAGCCAGATGAGTGAC 

ACCQGGAfcGGTTCTGTTCGGACCAGAAGCACCCAAAGCAAGT 

CTOGTTATGAAGTTGCCCCTAGATCTGACAGTGAAGAGAGTGATTCTGATTATGAGGAA 
AGAAGAGTCCAGTAGGGftGGAAACCGAAGAGAAAATACTCCT^ 

AAGGATG CTAAGCAGATCATTGAGACAGCTAAGCAAGACGTG GATG ATGAATACAGCATG CAGTACAGTG 

CCAGGGGCTCCCAGTCCTACTACACCGTGGCTGRTGCCATCTCGGAGAGGGT^ 

COTAATTAATGGGACCCTrAAAGCATTACCAQCTCCAGGG 

AACTTGAACGGAATCTTAGCCGA/TGAAATGGGGCTTGGAAAGA 

ATCTGATGGAGCACAAAAGACTCAATGGCCCCTATCTCATCATT 

GACATATGAATTTGACAAATGGGCTCCTTCTGTGGTGAAGATTT 

CGCTCCCTTGTCCCCCAGCTACGGAQTGQCAAATTCAATGTCCTCT 

AAGACAAGGACATTCTTGCAAAGATTCGGTGGAAATACATGATAGTGGACGAAGGCCACCGAATGAAGAA 

TCACCACTGCAAGCTGACTCAGGTCTTGAACACTCACTATGT^ 

ACCCCGCTGCAGAATAAGCTCCCTGAACTCTGGGCCCTC 

GCTGCAGCACATTTGAACAATGGTTCAATGCTCCATTTGCCATGACTGGTC 

AGAAGAAACTATATTGATCATC^GGCGTCTACATAftGGTG 

AAAGAAGTTGAATCCCAGGTTCCCGAAAAAGTGGAATATGTGATCAAGTGTGACATGTCAGCTCTGC^ 

AGATTCTGTATCGCCATATGCAAGCCAAGQGGATCCTTC 

GAAAGGAGGTGCTAAGACACTTATGAAGACTATTATGCAGTTGAGAAAAA 

TTTCAGCACATTGAGGAATCCTTTGCTGAACACCTAGGCTATTCAAA 

TGTATCGGGCCTCAGGQAAGTTTGAGCTGCTTGATCX3TATT 

AGTGCTGCTTTTCTGGCAGATGACATCTCTCATGACCAT^ 

CTTTACCTACGCCTTGATGGCACCACCAAGTCTGAAGATTO 

CTGGATCCCAGTATTTCATTTTCTTGCTGAGCACAAGAGCTGGT^ 

TCATACAGTGGTCATCTTTGACTVGCGACTGGAATCCTCATCA^ 

CGCATCGGGCAGCAGAAG!GAGGTCCX3GGTACTGAGGCTCTGTACCGTGAACAGCX3TGGAGGAAAAGATCC 

TCGCGGCCGCAAAATACAAGCTGAACGTGGATCAGAAAGTGATCCAGGCGGGCATQ^ 

TTCAAGCCACQAGCGGAGGQCATTCCTGCAGGCCATCTTGGAGCATGAAGAQGAAAATGAGGAAGA 

QAAGTACCGGACQATGAGACTCTGAACCAAATGATTGCTCGACGAGAAGAAGAATTTGACCTTTTT^ 

GGATGGACATGGACCGGCGGAGGGAAGATGCCCGGAACCCGAAACGGAAGCCCCGTTTAATGGAGGAGGA 

TGAGCTGCCCTCCTGGATCATTAAGQATGACGCTGAAGTAGAAAGGCTCACCTGTGAAGAAGAGGAGGAG 

AAAATATTTGGGAGGGGGTCCCGCCAGCGCCGTGACGTGGACTACAGTGACGCCCTCACGGAGAAGCAGT 

GGCTAAGGGCCATCGAAGACGGCAATTTGGAGGAAATGGAAGAGGAAGTACGGCTTAAGAAGCGAAAAAG 

ACGAAGAAATGTGGATAAAGATCCTGCAAAAGAAGATGTGGAAAAAGCTAAGAAGAGAAGAGGCCGCCCT 

CCCGCTGAGAAACTGTCACCAAATCCCCCCAAACTGACAAAGCAGATGAACGCTATCATC 

TAAACTT^CAAAGATAGTTCAGGGCGACAGCTCAGTGAAGTC 

ACCAGAATACTATGAATTAATTAGGAAGCCAGTGGATTTCAAAAAAATAAAGGAAAGGATTCGTAATCAT 

AAGTACCGGAGCOTAGGCGACCTGGAGAAGGATGTCATGCl^CTCTGTCACA^ 

TGGAGGGATCCCAGATCTATGAAQACTCCATCGTCTTAC^ 

TGCCAAAGAGGAAGAGAGTGAGGATGAAAGCAATGAAGAGGAGGAAGAGGAAGATGAAGAAGAGTCAGAG 
TCCGAGGCAAAATCAGTCAAGGTGAAAATTAAGCTCAATAAAAAAGATC 

AAGGC^GAAAAGGCC/U^TCGAGGAAAAGCCAAACCTGTAGTGAGCGATTTTGACAGCGATGAGGAGCA 

GQATGAACGTGAACAGTCAQAAGGAAGTGGGACGGATGATGAGTGATCAGTATGGACCTTTTTCCTTGGT 

AGAACTGAATTCCTTCCTCCCCTGTCTCATTTCTACCCAGTGAGTTC^ 

GTTTCTATATCATCATCGTCTATAAACTAGCTTTAGGATAGTGCCAGAGA7VACATATGA 

AAAAAACACACACATACACAAATATTTGTGACCAAATGGGCCTCAAAGATTCAGATTGA^ 

AGCTTTT ;,y 



SMARCA4 
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SEQ ID NO: 132 

>gi | 4507072 |ref | NM_003072 . 1 | Homo sapiens SWI/SNF related, matrix 
associated, actin dependent regulator of chromatin, subfamily a, 

member 4 ( SMARCA4 ) , mRNA 

TTCCGGCX5GGGGAGGC%3CCQGGAAGTCGATCGCX3CCC^ 

CCX3TGAAGATGTCCACTCCAGACCCACCCCTGGG03GAACTCCTCGGCCAGGTCCTTCCCCGGGCCCTGG 
CCCTTCCCCTGGAGCCATGCTGGGCCCTAGCCCGGGTCCCTCGCCGGGCTCCGCCCACAGCATGATGGGG 
CCCAGCCCAGGGCCGCCCTCAGCAGGACACCCCATCCCCACCCAGGGGCCTGGAGGGTACCCTCAGGACA 
ACATGCACCAGATGCACAAGCCCATGGAGTCCATGCATGAGAAGGGCATGTCGGACGACCCGCGCTACAA 
CCAGATGAAAGGAATGGGGATGCGGTCAGGGGGCCATGCTGGGATGGGQCCCCCGCCCAGCCCCATGGAC 
(^GCACTCCCT^GGTTACCCCTCGCCCCTGGGTGGCTCTGAGCATGCCrCTAGTCCAGTTCCAGCCAGTG 
GCCCGTCTTCGGGGCCCC^GATGT(nTCCGGGCCAGGAGGTGCCCCGCTGGATGGTGCTGACCCCCAGGC 
CTTGGGGCAGCAGAACCGGGGCCCAACCCC^TTTAACCAGAACC^^ 

ATGGCCTACAAGATQCTGGCC^GGGGGCAGCCCCTCCCCGACCACCTGCAGATGGCGGTGCAGGGCAAGC 
GGCCGATGCCCX3GGATGCAGCAGCAGATGCCAACX^ 

CCCTGGCCCTGGCCCTGGCCCCGGCCCGGGTCCCGQCCCGGCACCTCCAAATTACAGCAGGCCTCATGGT 

ATGGGAGGGCCCAACATGCCTCCCCCAGGACCCTCGGGCGTGCCCCCCGGGATGCCAGGCCAGCCTCCTG 

GAGGGCCTCCCAAGCCCTGGCCTGAAGGACCCATGGTOAATGCTGCTGCCCCCACGAGCACCCCTCAGAA 

GCTGATTCCCCCGCAGCCAACGGGCCGCCCTTCCCCCGCGCCCCCTGCCGTCCCACCCGCCGCCTCGCCC 

GTGATGCCACCGCAGACCCAGTCCCCCGGGCAGCCGGCCCAGCCCGCGCCCATGGTGCCACTGCACCAGA 

AGCAGAGCCGCATCACCCCC^TCCAGAAGCCGCGGGGCCTCGACCCTGTGGAGATCCTGCAGGAGCGCGA 

GTACAGGCTGCAGGOTCGCATCGCAC^CCGAATTCAGGAACTTGAAAACCTTCCCGGGTCCCT^ 

GATTTGCGAACC^U^GCGACCATTGAGCTCAAGGCCCTmGGCTGCTGAACTTCCAGAGGCAGCTGCGCC 

AGGAGGTGGTQGTGTGCATGCX3GAGGGACACAGCGCTGGAGACAGCCCTC^ 

CAGCAAGCGCCAGTCCCT'GCGCGAGGCCCGCATCACTGAGAAGCTGGAGAAGCAGCA 

GAGCGCAAGCGCCXSGCAGAAGCACCAGGAATACCTCAATAG^ 

AATATCACAGATCCGTCACAGGCAAAATCCAGAAGOTGACCAAGGCAGTGGCCACGTACCA 
GGAGCGGGAGCAGAAGAAAGAGAACGAQCGGATCGAGAAGGAGCXjCATGCGGAGGCTCATGGCTGAAGAT 
• GAGGAGGGGTACCGCAAGCTCATCGACCAGAAGAAGGAC^GCGCCTO 
ACGAGTACGTGGCTAACCTCACGGAGCTGGTGCCGCAGCA^ 

GAAGAAAAAGAAAAAGAAGAAGGCAGAAAATGC7VGAAGGACAGACGCCTGCCATTGGGCCGGATGGCGAG 
CCTCTAGACGAGACCAGCCAGATGAGCGACCTCCCGGTGAAGGTGATCCACGTGGAGAGTGGGAAGATCC 
TCACAGGCACAGATGCCCCCAAAGCCX3GGCAGCTGGAGGCCTGG 

AGCTCCGAGGTCTGATAGTGAAGAAAGTGGCTCAGAAGAAGAGGAAGAGGAGGAGGAGGAAGAGCAGCCG 
CAGGCAGCACAGCCTCCCACCCTGCCCGTGGAGGAGAAGAAGAAGATTCCAGATCCAGACAGCGATGACG 
TCTCTGAGQTGGACGCGCX?GGACATCATTGAGAATC 

CCAGGCCCTTGCACX3TGGCCTGCAGTCCTACTATGCCGTGGCCCATGCTGTCACTGA 
CAGTCAGCteCTTATGGTCAATGGTGTCCTGAAACAGTACC^ 

TGTACAACAACAACCTGAACGGCATCCTGGCCGACGAGATGGGCCTGGGGAAGACCATCCAGACCATCGC 
GCTCATCACX5TACCTCATGGAGCAC 

CTGTCC^CTGGGCGTAC^GTTTGAO^GTGGGCCCCCTCCGTGGTGAAGGTGTCTTACAAGGGATCCC 
CAGCAGCAAGACGGGCCTTTGTCCCCCAGCTCCGGAGTGGGAAGTTCAACGTCTTGCTGACGACGTACGA. 
GTAGATGATCAAAGACAAGGACATCCT 

Q3CATGAAGAACCACCACTXjCAAGCTGACGCAGGTGCTCAAC^ 

TGCTGACGGGCACACCXjCTGCAGAACAAGCTTCCCGAGCT 

CATOTTCAAGAGCTGCAGCACCTTCGAGCAGTGGTTTAACGCACCC^^ 

GACCTGAATGAGGAGGAAACCATTCTCATC^TCCGGCGTCTCCAC^AAGT^ 

GACGACTCAAGAAGGAAGTCGAGGCCC&GTTGCCCGAAAA 

TGCGCTGCAGCX^GTGCTCTACCGCCACATGCAGGCCAAGGGCGTGCTGCTGACTGATG 
GACAAGAAGGGCAAAGGCGGCACGAAQACCCTGATGAACACCA^ 

ACCCCTACATGTTCCAGCACATCGAGGAGTCCTTTTCCGAGCACTTGGGGTTCACTGGCGGCATTGTCCA 
AGGGCTGGACCTGTACCGAGCCTCGGGTAAATTTGAGCTTCTTGATAGAATTCTTCCCAAACTCCGAGCA 
ACCAACCACAAAGTGCTGCTQTTCTGCCAAATGACCTCCCTCATGACCATCATGGAAGATTACTTTGCGT 
ATCGCGGCTTTAAATACCTCAQGCTTGATGGAACCAaSAAGGCGGAGGACCGGGGCATGCTGCTGAAAAC 
CTTCAACGAGCCCGGCTCK1AGTACTT(^TCTTCCTGCTC^ 
. CTCCAGTCGGCAQACACTGTQATCATTTTTGACAGCGACTGGAATCCTCACCAGG 
ACCGAGCCCACCGCATCGGGCAG(^GAACGAGGTGTCTGTGCTCCX3CCTCTGCACCGTCAACAGCGTGGA 
GGAGAAGATCCTAGCTGCAGCCT^GTACAAGCTCAACGTGGACCAGAAGGTGATCCAGGCCGGCATGTTC 
GAC(^GAAGTCCTCCAGCCATGAGCGGCX3C^CCTTCCTGCAGGCCATCCTGGAG 
AGAGC^GACACnX3CAGCACGGGCAGCGGC7VGTGCCAGCTTCX3CCCACACT 
CAACCCCGACTTGGAGGAGCCACCTCTAAAGGAGGAAGACXjAGGTGCCCGACGACGA^ 
ATGATCGCCCX^CACGAGGAGGAGTTTGATCTGTTCATGCGCATGGACCTQGACCGCAGGCGCGAGGAGG 
CCCGCAACCCC^UVGCGGAAGCCGCGCCTC^TGGAGGAGGACGAGCTCCCCTCGTGGATCATCAAGGACGA 
CGCGGAGGTGGAGCGGCTGACCTGTGAGGAGGAGGAGQAGAAGATGTTCGGCCX3TGGCrrC^ 
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AAGGAGGTGGACTACAGCGACTCACTGACGGAGAAGCAGTGGCTCAAGGCCATCGAGGAGGGCACGCTGG 

AGGAGATCGAAGAGGAGGTCCGGCAGAAGAAATCATCACGGAAGCGCAAGCQAGACAGCGACGCCGGCTC 

CTCraCCCCGACraCCAGCACCCGC^GCCGaS^ 

CGGCCXjCCTGCQ5AGAAACTCTCCCCTAACC^ 

CCGTGATC^GTACAAGGACAGCAGCAGTGGACGTC^GCTCAGCGAGGTCTTCATCCAGCTGCCCT 
AAAGGAGCraCCCGAGTACTACGAGCTCATCOT 

CGCAACCACAAGTACCGCAGCCTCAACGACCTAGAGAAGGATOTCATGCTCCTGTGCCAGA 

CCTTCAACCTGGAQGGOTCCCTGATCTATGAAGACTCCATCGTCTTGCAGTCGGTCTTCA 

GCAGAAAATCX3AGAAGGAGGATGACAGTGAAGGCGAGGAGAGTGAGGAGGAGGAAGAGGGCGAGGAGGAA 

QGCTC03AATCCX3AATCTCGGTCCGTCAAAGTGAAGATCAAGCTTGGCCGGAA^ 

GGCTGAAGGGCGGCCGGCGGCGGCCGAGCCGAGGGTCCCGAGCCAAGTC 

TGAGGAGGAACAAQAGGAGGACCGCTCAGGAAGTGGCAGCGAAGAAGACTGAGCCCCGACATTCCAGT 
CGACCCCGAGCCCCTCGTTCCAGAGCTGAGATGGCATAGGCCTTAGCAGTAACGGGTAGCAGCAGA 
GTTTCAGACTTGGAGTAAAACTGTATAAACAAAAGAATCTTCCAT^ 
ACTGTTTGTGACTGGCCCTGTCCTGGCAT^ 



SMARCA3 



SEQIDNO:133 

>gi | 4507070 | ref |NM_003071 . 1 | Homo sapiens SWI/SNF related, matrix 
associated, act in dependent regulator of chromatin, subfamily a, 

member 3 (SMARCA3), mRNA 

ATTCCCGGGGTCTGACTGGACTCGCGGCGACTTACCTTTCAGTCGTGCGCTCCTGATCCGGCGCTCGGAA 
TTTQTCCCCGGCTTCAGGGCTGCGGGGCCTGGAAGGAGGCGTATCGAGGCGGCTCGAAAACGATCCAGGG 
GAGCCGAGGraCTCCTCTTGTCATCCCACTCAGCGCC^^ 
AAGTACTTGCAGACTGTCCAGTATGGAGTTCATGGAAATTTTCCACGCCT 

CACGTTTTGAATTCCAAGATGTTATCCCTCCAGATGACTTTCTAACTAGTGATGAAGAAGTAGATTCCGT 

TTTATTTGGAAGTTl^GAGGTCATGTGGTTGG^CTACGCTATTACACGGGAGTAGTTAATAATAATGAA 

ATGGTTGCTVTTACAACGAGATCCTAATAACCCTTATGATAAGAATGCAATTj^ 

GAAATCAAGTTGGCCATTTAAAGAAAGAGCTTGGAGGTGCTTTGGCCTATATCATGGACAACA 

A(3VAATTGAAGGGGTAGTTCCTTTTGGTGCAAACA^ 

GGAAAAGAAGAAAATAGAAAAGCGGTTTCAGATCAGTTGAAGAAACATGGATTTAAATTGGGT^ 

CAAAAACTTTAGGATTCAATTTGGAAAGTGGTTGGGGCTCTGGAAGAGCTGGACCAAGCTATAGTATGCC 

AGTQCATGCTGCAGTACAGATGACAACTGAAGftGCTTAA 

AAAGAAGATGATAAAACCCATGAAATGGAACCAGOTGAGGCn^ATTGAAACACCACTO 

AACAAGCTCTAGCTTGGATGGTGTCACX5GGAAAATAGCAAA 

TGACTTATACTATAACACAATAACAAATTTTTCTGAGAAGGACCGACCAGA^ 

TTAGCTGATGATATGGGTTTGGGTAAAACTCTTACAGCCATC 

GCAGACCTCITCCTATTGAAAGAGTTAAAAAGAATCT^ 

TATGAAACTTGGAGGAAACAATAC(^GTCAAAAGGCAGATGGACTAAGCAAAGACGCATCTAGATGTAG^ 
GAACAACCCAGTAXTTCAGATATCAAGGAGAAGAGTAAGTTTCGCATGTCAGAATTGTCTACGTCCCGCC 
CCAAAAGAAGAAAAACTGCTGTCCAGTACATAGAAAGCAGTGATT^ 

GCCGCAGAAAATGAAAGGCAAACTGAAAAATGTACAGTCTGAAACTAAAGGCAGGGCGAAAGCAGGATCT 
TCTAAGGTTATAGAAGATGTGGCATTTGCATGTGCATTAACCT 

TGTTGAAAAAGGGAGCTTGTG(^GTOGAGGGGTCAAAGAAAACTGATGTTGAGGAGAGACCA 
ACTGATCATCTGTCCGCTTTCTGTGTTAAGC&ACTGGAT 

GTACACTTGjVATTTTTATGTTTATTATGGTCCTQATCGTATTAGAGAACCGGCCTTACTTT 
ATATTGTTTTGACTACGTATAATATTTTAACT 

C^TAAQGTGGCTAAGAGTGATCCTGGATGAAGGACATGCCATACGA 

GCTGTACTTGACTTAGAATCAGAAAGAAGATGGGTTTTGACAGGTACTCCAATCCAGAA 
ACTTGTGGTCTCTTCTTTCCTT^ 

ACAGCGTCCTGTC^CAATGGGAGATGAAGGAGGACTTAGGGGTTTACAGTCCCTAATTAAA 

CTTAGAAGAACTUU^GACAAGCAAAATTAAAGGAAAACCTGTTTTGGAGTTACCAGAACGTAAAGTA 

TTCAGCACATTACACTTTCAGATGAAGAGAGAAAGATTTATCAGTCTGTGAAAAATGAAGGCAGAGCCAC 

TATTGGAAGGTATTTTAATGAAGGGACTGTCCT^CACATTATGCAGATGTCCTGGGTCTTTTGCTTAGA 

CTGCGGCAAATTTGTTGCCATACTTACCTTCTTACAAATGCAGTGTCTTCCAATGGCCCCTCAGGAAATG 

ATACACCTGAAGAACTGAGAAAGAAGTTAATAAGGAAGATGAAGTTAATTCTGAGCTCAGGTTCAGATGA 

GGAATGTGCAATTTGCCTGGATTCTTTAACAGTTCCTGTGATAACACATTGTGCACATGTATC 

CCCTGTATTTGCCAAGTCATTCAGAATGAGCAGCCACATGCTAAATGCCCTTTATGCAGAAATGATA*fA^ ' 

ATGAAGATAATTTATTAGAATGTCCTCCAGAAGAATTAGCACGTGACAGTGAGAAAAAGTCTGATATGG^ 

ATGGAC^TCCAGTTCAftAGATTAATGCGCTAATGCAQBCATTGACTGACTTAAGAAAGAAGAA 

ATAAAAAGTTTGGTTGTTTCTCAGTTTACAACATTCCTGTCTTTAATAGAAATACCACTTAAAGCCTCTG 

GATTTGTGTTTACTCGTTTGGATGGTTCGATGGCCCAAAA^ 
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AAACACTGAAGCAGGATCTCCAACTATAATGCTTCTGTCCTTAAAAGCAGGTGGAGTTGGTTTGAATCTG 
TCTGCAGCTTCTCGAGTGTTTTTAATGGATCCAGCCTC 

GATGCCATAGACTTGGTC^GAAGCAAGAAGTTATC^TCACAAAATTCATTGTAAAGGACTCTGTTGAAGA 
AAATATGCTGAAAATACAAAAOAAAAGAGAGAACTTGC^ 

GC^GACGAAATGAAACAAGCCAAAATTAATGAAATCAGAACATTAATTGACTTATAATTTGTGGGATTTT 
AGTAAGAAGACTACTATATGTGAGAGGCGTGATATCTGGATGGAAGTTGGGCTGGATGATCTCCAAAGTC 
GTTTCAACTCTTAAAGACATCTTAATCCTGAATGTAAACAATTGTTATGTGTTTAGAATCAGAATTTGAT 
TTTGAACTTGAGTAATTCATCCTTACAGCTATCTGTAGAATTAGTCATCTTTTTTCTT 



SMARCAL1 

SEQIDNO:134 

>gi | 7657149 |ref|NM_0l4140.l| Home* sapiens SWI/SNF related, matrix 
associated, actin dependent regulator of chromatin, subfamily a-like 
1 (SMARCAL1) , mRNA 

GCTGGGTTGGAAAAAGACTATGTTAGCAAGTGTCACX3CCATGCTTCT 

ACATTCCTGCATAAACATTTCTCiX3TGAAAATGTCCTTGCCTCTTACAGAGGAGCAGAGGAAAAAGATTG 

AAGAGAATCGACAAAAGGCTCTGGCCCX3CAGAGCTGAGAAGTT^^ 

CTCGGGCACCTCCATTGCTGGC^CCCATTCC^^ 

TCTTGTAAGCCAGTGAGCCATGGTGTCATTTTCAAGGAACAGAATCT 

AAAGACCTCA.TGATTCCCACAGTTTTCA.GGCAAAGGGAATATG 

CTGCCCAGGCCACAGTCCACGTAGTCAAATGACTC 

CXIAGAGGTCCCTAAACAACAGCTCTTGAGTTATGAGTTAGGTCAAGGTCATGCTCAG 

TCAGGTTCACACCCTTTGCTAACCCAACTCATAAGCCTCTGGCCAAACCAAAGAGTTCCCAAGAG^ 

AGCTCATTCCTCTGG ACAGCCTCCCAGGGATG CTAAGTTAGAGGCCAAGACAGCAAAAGC CTCCCCTTCG 

GGGCAGAACATTTCTTAGATCCATTCT^ 

AGAAGTCAGGGTCCTCAGTCCAAAAAGGAGTGAACTCTCAGAAGGGAAAGTGCGTAAGGAACGGCGATCG- 

TTTCCAGGTGTTGATTGGGTACAATGCXK^CTC^^ 

GATCCTGACACCAAGACGTGGAACTTCAGCATGAAT<^CTATAGTGCCCTGATGAAAGCAG^ 

TCCCCACGGTCAACCTGCAGCCTCT^jGAATGGGCCTATGGGAGCAGCGAGTCACCCTCC^ 

GGGACAGGTCGGCCTTCCATCRGCTCCATCCCTTTCATTTGTCAAA 

GCCTACTT03AGGCAGACATCAGTTATTCACAGGACCTTATTGCGCTTTTTAAACAGATGGATTCCAGAA 

GATATGATGTC^GACCAGGAAGTGGAGCTTTCTCTTGGAAGAGCACAGTAAACTAATTGCAAAGGTGC^ 

CTGCCTCCC^CAAGTTCAGCTGGACCCTCTGCCCACGACTCTCACCCTGGCGTTTGC^ 

AAGACATCTCTCAGTCTCACGCCAGATGTCCCAGAGGC^ 

CTAATCTGATGCCCTTTCAGAGAGCTGGAGTCAAT^ 

TGACGACATGGGCCTGGGGAAGACCATCCAAGCCATCT^ 

CTCCTGGTGGTGGTQCCATCCTCCGTQCX3CTTGACC^ 

TGAGCCCAGATTGCATGAACGTCGTGGTGACTGGGAAGGACCGCCTGACAGCTGGCCTGATGAACATTGT 

CAGCTTTGACCTTCTTAGCAAGTTGGAAAAAG^ 

TCTCACTTCCTCAAAAACJIGTAGGACTGCCCGCTGTCGAGCAGCTATGCCGGTCCTAAAGGTCGCC^ 

GGGTGATCCTGTTGTCGGGC^CACCAGCCATGTCCCGGCCCGCAGAGCTCTACACGCA 

CAAGCCAACTTTCTTCCCCCAGTTTCATGCCTTTGGACTTCGCTACTGTGATGCCAAACGGATGCCTTGG 

GGGTGGGACTACTCAGGTTCCTCCAACCTGGGAGAGCTGAAGCTCCTGCTGQAGGAAGCAGTCATGCTGC 

GGCGCCTCAAGTCCX3ACX5TCCTTTCCCAGCrQC^ 

ACGGATCAATGCCAGGACCAGAGCTGCCCTGQATGCTGCAGCC^GGAAATGACCACCAAGGACAAAACT 

AAACAGCAGCAGAAAGATGCCCTCATTCTCTTCTTCAACAGAACAGCTGAAGCTAAAATCCCATCTGTCA 

TTGAATATATCTTGGACCTACTGGAAAGTGGAAGAGAGAAGTTTTTAGTATTTGCACACCATAAGGTGGT 

CCTGGACGCAATTACGCAAGAGCTTGAGAGAAAGC^CGTGCAGCACATCCGCATCGATGGCT 

TCAGCTGAGCGGGAGGACCTGTGCCAGCAGTTCCAACTGTCKj^ 

TCACCX3CTGCCAATATGGGCCTCACCTTCTCCT^ 

CCCAGGGGTGCTGATCCAGGCTGAGGACCGCGTGCACCGCATTGQAC^ 

TACCTCreTGGCAAAGGGCACAGCTGATGACTACCT 

CAGAAGCCGGGCTTTCTGAGACCAATTTTTCAGAAATGACAGAATC 

AAAG CAG(^GAAGATGTACGACCTATTCCAGAAGTCCTTTGAGAAAGAAGGAAGTGATATGGAG CTCGTG 

GAAGCAGCAGAGTCCTTTGACCCAGGAAGTGGTTCAGGAACATCTGGAAGTAGTTCCCAGAACATGGGAG 

ACACCCTGGATGAAAGCTC&TTQACAGCCAGTCC^ 

GGACAGCTTTACGTCTCCCCTGTAAAAGGGGCAAAAAAAAAAAAAAj^ 

AAAAAAATAAAA 
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SMARCAl 

SEQ ID NO: 135 

>gi|4507066|ref |NMJ)03069 . 1 ( Homo sapiens SWI/SNF related, matrix 
associated, actin dependent regulator of chromatin, subfamily a, 

member 1 (SMARCAl) , mRNA 

CAAGACTGGAAGCAGAGAGAGAGAGCAAGAGTGAGAGAGAGCGAGCGAGCGTAGTCAGGAGATGGTGTTG 
TATTCCAGGAGAAAAACXSTTTCTTCATTTCAACTCAAAC^^ 
AATGQACCCAGAATATGAAQAGAAAATGAAAGCCGACCGAGCAAAGAGAT 
ACAGAACTTTTTGCAGATTTCATTCRGCCTTC 

TGGGACGTCCCCGAATAAAGAAAGATGAAAAGCAGAGCTTT^TTTCTQCTGGAGACTACCGCCATAGGCG 

CAC AGAG CjlAGAAG AAGATGAAGAGCTACTGTCTGAGAGTCX3GAAAACATCTAATGTGTG TATTAGATTT 

GAGGTGTCATCTTCATATGTGAAAGGGGGGCCACTGAGAGATTATCAGATTCGAGGACT 

TCTCTTTATATGAAAATGGAGTCAATGGC^TTTTGGCTGATGAAATGGGCCTTGGGAAAACTTTA 

AATTGCTTTGCTTGGTTACCTGAAACACTACCGAAATATTCCTGGACCTCACATGGTTTTAQTTCCAAAG 

TCTACTTTACACAACTGGATGAATGAATTTAAACGATGGG 

GAGACAAGQATGCCAGAGCTGCTTTTATTCGTGATGAAATGA 

TCCTTATGAGATGGTAATTAAAGAAAAATCTGTATTCAAAAA 

GAAGCTCACAGAATAAAGAATGAAAAATCTAAGCTTTCAGAGAT^ 

GCTTGCTCCTAACTGGAACACCTTTGCAGAATAACCT^ 

GCCTGATGTCTTTAATTCTGCAGATGACTTTGATT 

AAACTCGTGGAAAGACTTCATGCAGTTTTAAAACC&^ 

AGAGTCTGCCACCTAAAAAGGAAATAAAGATTTACTTGGGGCTGAGTAAGATG^^ 

AAj^AATCCT^ATGAAAGATATTGATGTTTTAAACTCTTCTGGCAAGATGGACAAGA 

ATTCTGATGCAGCTTCGAAAQTGTTGTAATCATC<^ 

ATACCACTGATGAGCATATTGT^GCAACAGTGGTAAAATC 

CAAAGAACAGGGTTCAAGGGTTCTCATTTTCAGCC&^ 

TGCATGTGGCGTGGTTATGAGTATTGTCGACTGGLRTGGA 

TCCTAGAAGTGGAATTTCTGGGTCAAAGGGAAGCAATAGAGGCTTTTAATGCTCCTAATAGTAGCAAATT 

CATCTTTATGCTAAGTACCAGGGCTGGAGGTCTCGGAATTAACCTGGCAAGTGCTGATGTGGTTATACTA 

TATGATTCAGACTGQAACCCAC&GGTTGATCTACAAGCTATO 

AACCAGTACGTGTATTCCGTCTCATQA.CTGACAACACTGTTGAAGAGAGG 

AAAACTGAGACTCGATTGAATTGTTATACAACAAGGAAGACT 

AAAGAGGAAATGTTACAAATGATACGGCATGGAGCCACCCATGTTTTTGCTTCTAAAGAGAGTGAGTTO 

CAGATGAAGACATTACAACTATTCTGGAAAGAGGGGAAAAGAAGACTGCAG 

AAAAATGGGAGAGTCTTCTCTAAGAAATTTTAGAATGGACATTGAACAAAGTTTATACAAATCT 

GAAGATTATAGAGAAAAACAGAAGCTTGGCATGGTGGAATGGATTGAACCTCOT 

CAAACTACGCAGTGGATGCCTACITTAGAGAGGCrrTTQCGTC 

ACGGCCTCCAAAAC&GCCAAATGTTCAGGATTCT 

AAGGAAATTCTTTATTATCXSGAAGAC^TAGGOTATAAGGTTCCAAGGAATC 

CTCTGGCTCAAAGAGAAGAGCAAAAAAAGATTQATGGAGCTGAATC 

AAAGGAAAAACTTCTQACACAAGGTTTCACAAACTGGACTAAACG 

AATGAGAAATATGGAAGAGATGACATTGATAACATAGCTCa^GAGGTAQAGGGCAAATCCCCTGAGGAGG 

TCATGGAGTATTCAGCTGTATTTTGGGAACGTTGCAATGAATTACAGGACZATTG ~ 

AATTGAACGTGGAGAAGCAAGAATTGAACGAAGGATCAGTA 

AGATACAAGGCTCCATTTCAT(^GTTGCGCATr(^ 

AAGAAGATAGATTCTTGATTTGTATGTTACAC^AAATGGGCT 

AAGACAGTGTGTACGAAATGCTCCCCAGTTTAGATTTGACTGGTTTATCAAGTC 

TTCCAGAGACGCTGTAACACTCTGATTTCATTGATT^ 

G^CAGAAAAGAAGAAACGGGCAACTAAAACTCCAATGGTAAAATTTTCAGCA 

TTTAACATTGTTGGQCCATTTAAAATGTGCATATTGGAGCAGAACATTAAATCTGTTTCCATT^ 

CAGAAAAGAAAAGCAGAGTCAGCTACTGAGAGCTCTGGAAAGAAGGATGTCAA 

GCCTAGAAATAAAGTTTTAAATGGGAAACTGCTATTTO 

TCGAGTGTATTCATGGTACTCTAAGAAAAATCTCTTTGGTTO 

CAATGCTTTCTACCTGAAATGTGTAGCTTTATATTTTATGGCATTCTAGTATO 

GTGCATTTCATGTCTTCATCAAAATCCTCTGA^^ 

TTTCTATGTTTTATATGCCQCTGCTTTQAAAGAQAAC^^ 

ACTTTAAATTTATATGGCTGTGGAAAAACGAATTAAAATGTTTTGAGGAGAAAGAAAAAAAAAA 
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SEQIDNO:136 

>gi | 8393115 | ref |NM_017444 . 1 | Homo sapiens chromatin accessibility 

complex 1 (CHRAC1) , mRNA 

ATGGCGGACGTGGTCGTGGGTAAAGACAAGGGCGGGGAGCAGCX3GCTCATCTCGCTGCCTCTATCCCGCA 
TCCGGGTCATCATGAAGAGCTCCCCCGAGGTGTCCAGCATC^^ 

GGCCACGGAGCTCTTTGTTCAATGCCTAGCCACCTATTCCTACAGACACGGCAGTGGAAAGGAAAAGAAA 
GTACTGACTTACAGTGATTTAGCAAACACTGCACAG 

TACC^AAGAAGATTTTAGCTAGTAAATACCTGAAAATGCTTAAAGAGGAAAAGAGGGAAGAAGA 
GAATGACAATGATAATGAAAGTGACCATGATGAAGCTGACTCCTAA 
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Claims 

1. An RNAi molecule derived from a nucleic acid molecule comprising a 
nucleic acid sequence selected from the group consisting of: 

a) a nucleic acid sequence as represented by the sequences in SEQ ID NO's: 
7-23, or fragment thereof; 

b) a nucleic acid sequence which hybridises to the nucleic acid sequences of 
SEQ ID NO's: 7-23 and encodes a Notch signalling target gene; 

c) a nucleic acid sequence which comprise sequences which are degenerate 
as a result of the genetic code to the nucleic acid sequences defined in (i) 
and (ii). 

2. An RNAi molecule according to Claim 1 wherein said molecule comprises a 
15 first part linked to a second part wherein said first and second parts are 

complementary over at least part of their length and further wherein said first and 
second parts form a double stranded region by complementary base pairing over at 
least part of their length. 

20 3. An RNAi molecule according to Claim 2 wherein said first and second parts 
are linked by at least one nucleotide base. 

4. An RNAi molecule according to Claim 3 wherein, said first and second parts 
25 are linked by 2, 3, 4, 5, 6, 7, 8, 9, or 1 0 nucleotide bases. 

5. An RNAi molecule according to Claim 2 wherein said linker is at least 10 
nucleotide bases. 

30 6. An RNAi molecule according to any of Claims 1-5 wherein the length of said 
RNAi molecule is between 10 nucleotide bases (nb) -lOOOnb. 
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7 An RNAi molecule according to Claim 6 wherein the length of said RNA 
molecule is selected from lOnb; 20nb; 30nb; 40nb; 50nb; 60nb; 70nb; 80nb; or 90nb. 

8 An RNAi molecule according to Claim 6 wherein said RNA is 21nb in length. 

9 An RNAi molecule according to Claim 6 wherein said RNA molecule is 
lOOnb; 200nb; 300nb; 400nb; 500nb; 600nb; 700nb; 800nb; 900nb; or lOOOnb in 
length. 

10. An RNAi molecule according to any of Claims 1-5 wherein said RNA 
molecule is at least lOOOnb. 

11. An RNAi molecule according to any of Claims 1-10 wherein said RNAi 
molecule comprise modified nucleotide bases. 

12. A nucleic acid molecule encoding at least part of a gene which modulates 
stem cell differentiation comprising a nucleic acid sequence selected from the group 
consisting of: 

a) a nucleic acid sequence as represented by the sequences in SEQ ID NO: 
7-23, or fragment thereof; 

b) a nucleic acid sequence which hybridises to the nucleic acid sequences of 
SEQ ID NO: 7-23 and is a Notch signalling target gene; 

c) a nucleic acid sequence which comprise sequences which are 
degenerate as a result of the genetic code to the nucleic acid sequences 
defined in (i) and (ii) wherein said nucleic acid molecule comprises a first 
part linked to a second part which first and second parts are complementary 
over at least part of their length, which nucleic acid -molecule is operably 
linked to at least one further nucleic acid molecule capable of promoting 
transcription of said nucleic acid linked thereto and further wherein said first 
and second parts form a double stranded region by complementary base 
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pairing over at least part of their length as or when said nucleic acid molecule 
is transcribed. 

13. An expression vector including an expression cassette comprising at least one 
5 nucleic acid molecule according to Claim 12. 

14. A method of treatment of an animal, preferably a human, comprising 
administering an effective amount of at least one RNAi molecule according to any of 
Claims 1-1 1 or a vector according to Claim 13, to a subject to be treated. 

10 

15. An in vitro method to modulate the differentiation state of a pluripotential 
stem cell comprising the steps of: 

i) contacting a pluripotential stem cell with at least one inhibitory RNA 
molecule (RNAi) comprising a sequence of a gene which mediates at least 
15 one step in the differentiation of said cell wherein said gene is selected from 

the group consisting of; 

a) a nucleic acid sequence as represented by the sequences in SEQ ID NO: 
7-23, or fragment thereof; 

b) a nucleic acid sequence which hybridises to the nucleic acid sequences of 
20 SEQ ID NO: 7-23 and is a Notch signalling target gene; 

c) a nucleic acid sequence which comprise sequences which are 
degenerate as a result of the genetic code to the nucleic acid sequences 
defined in (i) and (ii). 

(ii) providing conditions conducive to the proliferation of the cell treated in (i) 
25 above; and optionally 

(iii) maintaining and/or storing said cell. 

16. A lineage restricted stem cell or a differentiated stem cell obtainable by the 
method according to Claim 15. 
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17. A lineage restricted stem cell according to Claim 16 wherein said cell is 
selected from the group consisting of: haemopoietic stem cell; neural stem cell; bone 
stem cell; muscle stem cell; mesenchymal stem cell; trophoblastic stem cell; 
epithelial stem cell (derived from organs such as the skin, gastrointestinal mucosa, 

5 kidney, bladder, mammary glands, uterus, prostate and endocrine glands such as the 
pituitary); endodermal stem cell (derived from organs such as the liver, pancreas, 
lung and blood vessels). 

1 8. A differentiated cell according to Claim 16 wherein said cell is selected from 
10 the group consisting of: a nerve cell; a mesenchymal cell; a muscle cell 

(cardiomyocyte); a liver cell; a kidney cell; a blood cell (eg erythrocyte, CD4+ 
lymphocyte, CD8+ lymphocyte; panceatic {5 cell; epithelial cell (eg lung, gastric,) ; an 
endothelial cell. 

15 19. A cell culture comprising at least one lineage restricted stem cell or 
differentiated cell according to any of Claims 16-18. 

20. An organ comprising a lineage restricted stem cell or a differentiated stem 
cell according to any of Claims 16-18. 

20 

21. A method of treatment of an animal, preferably a human, comprising 
administering a cell or organ according to any of Claims 1 6-1 8 or 20. 

25 
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because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
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3. [~] Claims Nos,: 

because they are dependent dalms and are not drafted in accordance with the second and third sentences of Rule &4<a). 
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Continuation of Box 1.2 

Claims Nos.: 1-11, 14-21, all partially 



Present claims 1-11, 14-21 relate to a nucleic acid (and its use) 
defined by reference to a desirable characteristic or property, namely 
having inhibitory activity against the gene from which it has been 
derived. The claims cover all nucleic acids having this characteristic 
or property, whereas the application provides support within the meaning 
of Article 6 PCT and/or disclosure within the meaning of Article 5 PCT 
for only a very limited number of such nucleic acids. In the present 
case, the claims so lack support, and the application so lacks 
disclosure, that a meaningful search over the whole of the claimed scope 
is impossible. Independent of the above reasoning, the claims also lack 
clarity (Article 6 PCT) . An attempt is made to define the nucleic acid 
by reference to a result to be achieved. Again, this lack of clarity in 
the present case is such as to render a meaningful search over the 
whole of the claimed scope impossible. Consequently, the search has been 
carried out for those parts of the claims which appear to be clear, 
supported and disclosed, namely those parts relating to the inhibitory 
nucleic acids defined by the preparation process described on page 28, 
i.e. double stranded RNA molecules derived from a mRNA sequence defined 
by seq.id. 7-23, having a size of around 500 base pairs. 

The applicant's attention is drawn to the fact that claims relating to 
inventions in respect of which no international search report has been 
established need not be the subject of an international preliminary 
examination (Rule 66.1(e) PCT). The applicant is advised that the EPO 
policy when acting as an International Preliminary Examining Authority is 
normally not to carry out a preliminary examination on matter which has 
not been searched. This is the case irrespective of whether or not the 
claims are amended following receipt of the search report or during any 
Chapter II procedure. If the application proceeds into the regional phase 
before the EPO, the applicant is reminded that a search may be carried 
out during examination before the EPO (see EPO Guideline C-VI, 8.5), 
should the problems which led to the Article 17(2) declaration be 
overcome. 
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 



1. claims: 1-21, all partially 

An RNAi molecule derived from a nucleic acid comprising (i) 
a nucleic acid sequence as represented by SEQ.ID.No. 7 or 8 
or (ii) a nucleic acid sequence which hybridizes to a 
nucleic acid sequence as represented by SEQ.ID.No. 7 or 8 
and encodes a Notch signalling target gene (i.e. HERP) or 
(iii) a nucleic acid sequence which is degenerate to (i) and 
(ii); a nucleic acid molecule encoding (part of) a gene 
which modulates stem cell differentiation comprising (i) a 
nucleic acid sequence as represented by SEQ.ID.No. 7 or 8 or 
(ii) a nucleic acid sequence which hybridizes to a nucleic 
acid sequence as represented by SEQ.ID.No. 7 or 8 and 
encodes a Notch signalling target gene or (iii) a nucleic 
acid sequence which is degenerate to (i) and (ii); an 
expression vector comprising said nucleic acid; use of said 
RNAi, said nucleic acid molecule or said vector for 
modulation of stem cell differentiation in vivo or in vitro 
and cells and organs obtained by said use. 



2. claims: 1-21, all partially 

An RNAi molecule derived from a nucleic acid comprising (i) 
a nucleic acid sequence as represented by SEQ.ID.No. 9 or 
(ii) a nucleic acid sequence which hybridizes to a nucleic 
acid sequence as represented by SEQ.ID.No. 9 and encodes a 
Notch signalling target gene (i.e. HRY) or (iii) a nucleic 
acid sequence which is degenerate to (i) and (ii); a nucleic 
acid molecule encoding (part of) a gene which modulates stem 
cell differentiation comprising (i) a nucleic acid sequence 
as represented by SEQ.ID.No. 9 or (ii) a nucleic acid 
sequence which hybridizes to a nucleic acid sequence as 
represented by SEQ.ID.No. 9 and encodes a Notch signalling 
target gene or (iii) a nucleic acid sequence which is 
degenerate to (i) and (ii); an expression vector comprising 
said nucleic acid; use of said RNAi, said nucleic acid 
molecule or said vector for modulation of stem cell 
differentiation in vivo or in vitro and cells and organs 
obtained by said use. 



3. claims: 1-21, all partially 
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An RNAi molecule derived from a nucleic acid comprising (i) 
a nucleic acid sequence as represented by SEQ.ID.No. 10 , 11 , 
22, 23 or (ii) a nucleic acid sequence which hybridizes to a 
nucleic acid sequence as represented by SEQ.ID.No. 10, 11, 
22, 23 and encodes a Notch signalling target gene (i.e. HES) 
or (iii) a nucleic acid sequence which is degenerate to (i) 
and (ii); a nucleic acid molecule encoding (part of) a gene 
which modulates stem cell differentiation comprising (i) a 
nucleic acid sequence as represented by SEQ.ID.No. 10, 11, 
22, 23 or (ii) a nucleic acid sequence which hybridizes to a 
nucleic acid sequence as represented by SEQ.ID.No. 10, 11, 
22, 23 and encodes a Notch signalling target gene or (iii) a 
nucleic acid sequence which is degenerate to (i) and (ii); 
an expression vector comprising said nucleic acid; use of 
said RNAi , said nucleic acid molecule or said vector for 
modulation of stem cell differentiation in vivo or in vitro 
and cells and organs obtained by said use. 



4. claims: 1-21, all partially 

An RNAi molecule derived from a nucleic acid comprising (i) 
a nucleic acid sequence as represented by SEQ.ID.No. 12 or 
(ii) a nucleic acid sequence which hybridizes to a nucleic 
acid sequence as represented by SEQ.ID.No. 12 and encodes a 
Notch signalling target gene (i.e. HESR1) or (iii) a nucleic 
acid sequence which is degenerate to (i) and (ii); a nucleic 
acid molecule encoding (part of) a gene which modulates stem 
cell differentiation comprising (i) a nucleic acid sequence 
as represented by SEQ.ID.No. 12 or (ii) a nucleic acid 
sequence which hybridizes to a nucleic acid sequence as 
represented by SEQ.ID.No. 12 and encodes a Notch signalling 
target gene or (iii) a nucleic acid sequence which is 
degenerate to (i) and (ii); an expression vector comprising 
said nucleic acid; use of said RNAi, said nucleic acid 
molecule or said vector for modulation of stem cell 
differentiation in vivo or in vitro and cells and organs 
obtained by said use. 



5. claims: 1-21, all partially 
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An RNAi molecule derived from a nucleic acid comprising (i) 
a nucleic acid sequence as represented by SEQ.ID.No. 13 or 
14 or (ii) a nucleic acid sequence which hybridizes to a 
nucleic acid sequence as represented by SEQ.ID.No. 13 or 14 
and encodes a Notch signalling target gene (i.e. HEY) or 
(Hi) a nucleic acid sequence which is degenerate to (i) and 
(ii); a nucleic acid molecule encoding (part of) a gene 
which modulates stem cell differentiation comprising (i) a 
nucleic acid sequence as represented by SEQ.ID.No. 13 or 14 
or (ii) a nucleic acid sequence which hybridizes to a 
nucleic acid sequence as represented by SEQ.ID.No. 13 or 14 
and encodes a Notch signalling target gene or (iii) a 
nucleic acid sequence which is degenerate to (i) and (ii); 
an expression vector comprising said nucleic acid; use of 
said RNAi , said nucleic acid molecule or said vector for 
modulation of stem cell differentiation in vivo or in vitro 
and cells and organs obtained by said use. 



6. claims: 1-21, all partially 

An RNAi molecule derived from a nucleic acid comprising (i) 
a nucleic acid sequence as represented by SEQ.ID.No. 15 or 
(ii) a nucleic acid sequence which hybridizes to a nucleic 
acid sequence as represented by SEQ.ID.No. 15 and encodes a 
Notch signalling target gene (i.e. HEYLl or (iii) a nucleic 
acid sequence which is degenerate to (i) and (ii); a nucleic 
acid molecule encoding (part of) a gene which modulates stem 
cell differentiation comprising (i) a nucleic acid sequence 
as represented by SEQ.ID.No. 15 or (ii) a nucleic acid 
sequence which hybridizes to a nucleic acid sequence as 
represented by SEQ.ID.No. 15 and encodes a Notch signalling 
target gene or (iii) a nucleic acid sequence which is 
degenerate to (i) and (ii); an expression vector comprising 
said nucleic acid; use of said RNAi » said nucleic acid 
molecule or said vector for modulation of stem cell 
differentiation in vivo or in vitro and cells and organs 
obtained by said use. 



7. claims: 1-21, all partially 



page 3 of 5 



3NSDOCID: <WO 0306896 1A3J_> 



Intornationa) Application No. PGB703 00979 



FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



An RNAi molecule derived from a nucleic acid comprising (i) 
a nucleic acid sequence as represented by SEQ.ID.No. 16 or 
17 or 18 or (ii) a nucleic acid sequence which hybridizes to 
a nucleic acid sequence as represented by SEQ.ID.No. 16 or 
17 or 18 and encodes a Notch signalling target gene (i.e. 
HRT) or (iii) a nucleic acid sequence which is degenerate to 
(i) and (ii); a nucleic acid molecule encoding (part of) a 
gene which modulates stem cell differentiation comprising 

(i) a nucleic acid sequence as represented by SEQ.ID.No. 16 
or 17 or 18 or (ii) a nucleic acid sequence which hybridizes 
to a nucleic acid sequence as represented by SEQ.ID.No. 16 
or 17 or 18 and encodes a Notch signalling target gene or 
(iii) a nucleic acid sequence which is degenerate to (i) and 

(ii) ; an expression vector comprising said nucleic acid; use 
of said RNAi , said nucleic acid molecule or said vector for 
modulation of stem cell differentiation in vivo or in vitro 
and cells and organs obtained by said use. 



8. claims: 1-21 > all partially 

An RNAi molecule derived from a nucleic acid comprising (i) 
a nucleic acid sequence as represented by SEQ.ID.No. 19 or 
20 or (ii) a nucleic acid sequence which hybridizes to a 
nucleic acid sequence as represented by SEQ.ID.No. 19 or 20 
and encodes a Notch signalling target gene (i.e. CHF) or 
(iii) a nucleic acid sequence which is degenerate to (i) and 
(ii); a nucleic acid molecule encoding (part of) a gene 
which modulates stem cell differentiation comprising (i) a 
nucleic acid sequence as represented by SEQ.ID.No. 19 or 20 
or (ii) a nucleic acid sequence which hybridizes to a 
nucleic acid sequence as represented by SEQ.ID.No. 19 or 20 
and encodes a Notch signalling target gene or (iii) a 
nucleic acid sequence which is degenerate to (i) and (ii); 
an expression vector comprising said nucleic acid; use of 
said RNAi, said nucleic acid molecule or said vector for 
modulation of stem cell differentiation in vivo or in vitro 
and cells and organs obtained by said use. 



9. claims: 1-21, all partially 
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An RNAi molecule derived from a nucleic acid comprising (i) 
a nucleic acid sequence as represented by SEQ.ID.No. 21 or 
(ii) a nucleic acid sequence which hybridizes to a nucleic 
acid sequence as represented by SEQ.ID.No. 21 and encodes a 
Notch signalling target gene (i.e. GRIDLOCK) or (iii) a 
nucleic acid sequence which is degenerate to (i) and (n); a 
nucleic acid molecule encoding (part of) a gene which 
modulates stem cell differentiation comprising (i) a nucleic 
acid sequence as represented by SEQ.ID.No. 21 or (ii) a 
nucleic acid sequence which hybridizes to a nucleic acid 
sequence as represented by SEQ.ID.No. 21 and encodes a Notch 
signalling target gene or (iii) a nucleic acid sequence 
which is degenerate to (i) and (ii); an expression vector 
comprising said nucleic acid; use of said RNAi , said nucleic 
acid molecule or said vector for modulation of stem cell 
differentiation in vivo or in vitro and cells and organs 
obtained by said use. 



